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B4*i|8«lT^5H»>; "7 7fn-i,Sftffi, M{§> & « <fc tf HI f § tt£ fc 

feH*«fcffl#l/Tlft. 30 
[ 0 0 0 4 ] 

Ifei'oT, H L EStt©^yte^-(±, £ < ©ISM&IL ft tc £ ft H & 1£ ift & & 
[R. A. S t o c k 1 e y, jf(fH|it7Df 7nf7 - (N e 

utrophils and protease/antiprotease imba 
lance), Am. J. Respir. Crit. Care 16 0 , S 4 9 - S 5 2 
(1 9 9 9)] Oj&StlftWtflTSOn, HL EiStC^yttf^f-ii, $ ft % 
fcte£>85l£tel¥ (acute myocardial syndromeX ^ £ 3* ffi % M&foffi ® H43 J; tfll 
K'U/Ui (CABG) 016* [C. P. Tlefenbacher et a 1 . , 

3Er2fcilr'f"<l> (Inhibit ion of elastase improves my 40 
ocardial function after repetitive ischa 
emia and myocardial infarction in the ra 
t heart), Eur. J. Physiol. 4 3 3 , S563-S570 ( 
1997);Dinerman et a l . , 7$£&&ffi43 £ tf fttt&ffiff SIC 431* 
5Jff«pBJcX7X# — -tf;(&lti<Z>ii;(itl (Increased neutrophil ela 
stase release in unstable angina pectori 
s and acute myocardial infarction), J. A 
m. Coll. Cardiol. 1 5 , 1559-1563 (1990) ] x >h^f±<D 
M © * [S. J. G i 1 be r t e t a 1. , ^MSj^flSffifCfcttSl/nvh 



eased expression of promatrix metallopro 
teinase — 9 and neutrophil elastase in can 
ine dilated cardiomyopathy), Cardiov.Res 
. 3 4 , S377-S383 (1 997)] <fc Xf 7 T O - h M it & <D J&3g [Dol 1 e 
ry et a 1 . , t b 7f n-ASftiy^-i'tf ©»^^i7X^-t* (N e u t 
rophil elastase in human atherosclerotic 
plaque), Circulation 1 0 7 , 2829-2836 (200 

3) ] \cm&micmmv& o ? §«, 

[ 0 0 0 5 ] 

5-lh+->i);l/#z;l/-l-7ix;V-6-^fJl/-4- (3-~hu7x-)l) - 
3 , 4 - ^ H K n t! U 5 > - 2 ( 1 H ) - * y ^\ J . H e t e r o c y c 1 i c C 
hem. 3 8 . 1 0 5 1 (2 00 1) &C §B $ £ ft T ^ £ 0 £ <Dit£Va <DMmft&lC^>^T 

[ 0 0 0 6 ] 

-ttS ( I ) : 

lit 1 ] 



A „ 7U-;H$ft{iAfD7 'J-;H^gt, 

R 1 . R 2 *3 J; R 3 « N S (/■> tc 34 jz L T N ?J<^, m n y > % - h n % ->77, C, - C 

6 - 7 * )]/ , tFn + j/SftltCi - C 6 - 7;l/3 + -> ( b& IE £ & V T\ C , - C 6 - 

7 ;l/ * ;b *3 <fc C , - C 6 - 7 ;l/ n * > t* , H £ , nnyy, t F p 4- *> J: tf C , - C 

R 4 « , h 'J7;l/*n^f ;I/A;l//f C , - C 6 - 7 >l * )\> ft Jl jJ? ^ ;]/ , C , - C 6 

-7 )\/-L*i/ ft C, - C 6 - 7A/>T y * i/il — (d-C 6 -alkenoxycarbon 

yl), tKn^->A;l/*-;K 75 7A/Ht-;K 7 - £ it V - C , - C 4 - 7 + 
;1/ 7 5 7 ft )]/ # - ;l/ % C 6 - C , o -7'J-il/75yi)il/#r;k 7'J-;l/*;H^;k 
^fo7'J-;l/A;H-/K ^fni/^ ij;^;!/^-;^ n/'J-iK ^td->^ >J 
;l/ $ fc (i 7 7 ( hu IE £ *3 T > C , - C 6 - 7 ;l/ * ;l/ * )l * /I/ % C , - C 6 - 7 ;l/ n 

* i/ ft ;1/ ,1? )]/ , ^ 7 - ts j; r>* y - c , - C 4 -7/b*/P75/*/l/#-;Hi, C 3 - C 

8 -->^7;^/K tFn*->, C, - C 4 - 7 ;l/ n * , C, - C 4 - 7;Vn^->* 
;l/ # - ;!/ % CFn*->A;H^;K 7?/A;l/#-;k ty-feitf^-C, - C 4 - 7 
;!/ * ;l/ 7 5 J ft ;U 4? - jl, , C , - C 4 - 7 ;!/ * ;l> * ;U # x ;l/ 7 5 7 , (C, - C 4 -7 h 

* )\, % )\, $ - /IT) - C , - C 4 - 7;b*;U7 =L 7, J/7A 7 5/, t 7 - *5 «k tf 5> - C 
i - C 4 - 7;l/*;l/757, / \fD7'J-;l' < 'Nf n->^ >J;VfeJ;a'F 'J - (C, - C 6 
- 7 )V * )V ) -i/y;l/fr5)SSS*51«Sns l *^3ffl©^-$fctiSa«S-esEK: 



R 




(I), 



* ;!/ # - ;l/ % / \fn7'J-;l'feJ;0''\fDi/^iJ;Hi;, StC, - C « - 7 ■ Jft 

R 5 (i % Mny>, tFo + i/, C, - C 6 - 7;l/3^v\ C, -C e -7;Hr/*S/* 
C, -C 6 -7;l/*;l/^*, 75/, * / - 45 «fc tf s> - C , - c 6 -7;^;V75y, 7 
'J-/I/75/, t FD + ->A;bt;z;I/, C , - C 6 - 7 ;V 3 * * ;1> # - ;1/ *5 «fc g - 0 

- C , - C 4 - 7;H^-0-C, - C 4 - 7^*;l/*»&JSSI¥*»&a«Sft5 1fr&3 

$ ti , 

R 5 fi , 75y^SL, 

R 6 It, zkig, C i - C 6 -7;l/*/K *;l/5;K 7 5/ *;l/;J5-;K ^/ - $ fctts^- 
c i - C 4 - 7 ;l/ * ;l/ 7 5 / * ;l/ # - ;i/ % C 3 - C 8 - ^^7;^ ;l/A;l/t*-;K C , 

- C 6 - 7;l/*;V*;l/*-;l/» C, - c 6 -7;l/3 + i/*;l/#z;i/, n - (C , - C 4 - 
7;V^;l/X;l/t^;l/) -7 5/Ai^^/K N — (C, - C 4 - 7 rt/ * )\> 7. ;l/ * - )l ) - 
N - ( C , - C 4 - 7 ;V * ;l/ ) -7 5y*;V#x;l/ > 'xra/'J-iK 'NfnJ/^J/b, 
^\ r n 7 V - A/ * )V # - /I/ S It *\ f u i/ * y ;!/ * ;l/ # - ;I/ ( M IB £ ^ T , C , - C 6 

- 7 >i 4=- ;l/ s €• / - *> * tf s> - c , - c 4 - 7;l/*;l'75;A;^-;k c, - c 6 - 7 
A- * ;l/ * ;l/ # - ;l/ » c , - C 6 - 7 ;l n * s/ 1> ;1/ # ^ ;l/ , ^ f n 7 'J - * <fc XS ^ r a s/ 
^ V flit, 7'J-;P, '\rn7'J-;K tFo^->, C, - C 4 - 7 ;U r» * i/ , t Fn + 

* ;l/ # r. ;I/ „ C , - C 6 - 7 )l n * i/ *> il $ - )l » 75/A/H-^, * / - *5 <fc a* i? 
-c, - c 4 -7^4 : ^7$/'A;l/^-;K 75/, ^/-fc^tf^-C! - c 4 - 7 ;l/ 

* ;l/ 7 5 / % C , - c 4 -7il/*;l/A;l'#-;l/7;A F'J- ( c , - C 6 - 7 ;V * ;l/ ) 

- u ;i/ , s/ 7 / , n - (t;-«j;tf^-c, - c 4 -7;i/*;i/7$;-c, - c 4 - 
T )l*)l) -7^y*;Vt;-;K N — ( c , - C 4 - 7;l'3*i'-c 1 - C 4 - 7 ;l/ * fl 
) -7^y*;l/t^;l/feJ:[fAoyy^5i5gfA^IjR«n§ l 5 3 ® <D m - S fc « 

s§3i7i!ssnTt)j:^) * m t 

* a , . 

R 6 ti, S : 
[ft 2 ] 

9 9 o 



oys, vAp, -vV 



n«, 1 2 ©It^It) <D&ftZm U 

r 7 « , Any>, zFa« 7 / , C, - C 6 - 7;H;k tFo + j/iftttC, - C 
6 7/i'3+ , > ( hu IB te *s (/> t . c i - c 6 - 7 ;V * ii *5 «fc tf c , - c 6 - 7;bn + ->(i, 
M tc , Any>, tKn + S/feitfc, - C 4 - 7;I/3 + i/*>6)S5S^6IiRSn5 l 

fit, 

Y 1 , Y 2 . Y 3 % Y 4 feiO'Y 5 I^tffiiLT, CHSfcfiN^gL, lCT\ 

c <9 Site , 0, i$fc{i2^(7)g^M?^#ty] ofk^WfcBB-TSo 

[ 0 0 0 7 ] 
[ 0 0 0 8 ] 



[ 0 0 0 9 ] 

* O 09 L T ii , fcfcitf, 'Jf)A, * U •> A & J: tf-f h V t> Ai£T*£ 5 7frt> V &JR 
9 A*5«fc tf*;l/^^ Ag©<fc 5 K7)\'t> V ±M&mi&. fcfc*fcf, h'Jxf- 

*7>t-!) Aig©<fc 5 &rai£87 y^x 7 a*, ff8fe&. ^y^yx;b*yig, sis 

IRIS (dicarbonatesK — fiu$?g (d isulphates) , ( d i tartrates) 

, &*mm, 9k\t%a (bromides), ftgggx mitVO (chlorides), 

, 7V-7l/g?Jg, '\+->;H/ 1 /;k>y8I (hexyl reso 

rcinates), Mfb7j<^lii ( H K D 7 D 5 H : hydrobromides) , t Fn^pi/t7 

h7 — h (hydroxynaphthoates) , 3 V it^d (iodides) , Vft^ - h (isothionate 
s) , IL^ik, 7^U^»*. U^rJUiU ^ 1/ -r" y & ig , v>r7l/g?ig, tisfr&m, 
^kittJ-fr (methylbromides), * =f- 71/ — Y y — h (methylnitratesh ^f^X;I/77- 
r- (methylsulphates), ffi&gk tl^^yltS, ^a^ftifix /^Kfyli, ;1>hf 

ymm, t$mm, #v $5 <?y umi&^ V)U->vm&^ 7^7 v >ia, ess 

[00 1 0 ] 

<fc o fc#{fc£1*©# £: cD{k^MliW^^tl (stoichiometric compos it ions) "T? & 3 „ 
[0011] 

o 

[00 1 2 ] 

# « w *%w<t&ty & £ xs % om * <d&<d % nv.^t > ? - % friz it 7 x 

v- \y * V - & 5 r>* {c % <£> ft J& -T 5 5 -b 5 ft £ (4 7 7s -r U * V - % ( dias tereomer 
ic mixtures)© E % e> #£j 0 j||c % # 58 Ifl «fc ft {£ % ± S3 K kE ^ 7c ft % <0 * V rT 

K«fc«»ft»C«fcoT, 7>lbTf ti?n©Sttfl;(:t§i: t^Tf §o 5 -fe 5 ft » , * 9 
/VffllC^tS * D V r- ^ 7 * - K X %J3& $ tc itft$l<D^? tlfrK. «fe ^ T #»J LT ^ ft 

[00 1 3 ] 

[00 1 4 ] 

, x ^ ;l/ % n - -7° a vf ;!/ , 'CV/Dtf;!/, n - 7* ^ 7K s e c-7f;K t 

ert-y?*, > f - 71/ , ^y^Vf ;K ^\ ^ ~> 71/ , ^VN^v-^tftSn^o IrI C £ 
£ % 7 71/ 3 * S" , 7 )]/ 4=- 71/ 7 5 J . 7 )\> 3 * 5/ * 71/ # x ;1/ 43 j: XS 7 7V 3 * i/ * )]/ & - 71/ 

[0015] 

7^J^'> tt. WlffiWtCfiOjf $ t < tt, lh*'A n-yn^ + i/, 

y a 4? * 5" , tert-^h*S/» n - ^V h + S/feitfn -A+y + i/^gt. 
[00 1 6 ] 

7 71/ 3- 71/ a 71/ & =nl lt s -fiWttt, JS-&-rsfflffiK:*;l/*-;l/#flia«:#ras 1^ 

a * « -r o m it u m z n * ^ *^ iHta, * 7P 5 71/ , 7*?ji, n-/nift-;K 

n-^f-'J*, /fyyf'J;l/, tf7^p^;l/ x n - S >( )]/&fS £ tl & , 

[0017] 



7JkR±^*Jk # - >± - MUWlc R-O Iff £ L < fi , h * > * * # - ;l/ , i^->i) 
;l/ # - ;K n - 7" P # 4- *> * ;1/ * - ;!/ „ Y V 7 P # * v' A ;1/ # - Jl s t e r t - 7 h * ~> 

# ;b # - ;l/ , n - ^ 7 h * i) )V # - )]/ <fc If n - *\ + V * 5/ ts >l # - ;l/ £ g "T , 
[0018] 

ZJkJULLAZJ i - ~~D%fcit~-D (ili4LTllR«n5)'<!)7;v*;H»I*Wt5 

7;H;I/75/i*il, (WfiEWfcl-Ojff * L < tt, ^757, xf-/t/7S7, n- 
/Dtf;V75/, ^V/nlf;l/75/ 1 t e r t-7f;l/7>y, n-^yf;l/75y> 
n-'\ + ->;l'7$y, N, N-i/7f/l'75A N, N-i^lf ;l/7 5/ , N-Ifil/- 
N-^f;b75/, N-^f;I/-N-n-7*D(f;l/7$y, N-^V^atf^-N-n- 
7 p fcf ;b 7 5 7 , N-ter t-7f*-N-^/P75A N-lf ;V-N-n-^V 

[0019] 

7jbJUkX2^ZJL!k$L=Jk it . -■o&tc&--o (ifiLTl«*ft5) o 7 ;i/ * ;Hf» 
I4tt87;b + ;l/75y*;l/#-;l/i$3jL, 09 IE #J fc o 3? S t < , ^fil/7$; 

* ;l/ # - ;l/ , if;P7^*^#^;K n-7ae^7U^H^;K ^y^n(f;!/7 
57^;Hz/l/, t e r t - 7 f - ;!/ 7 5 7 * ;U # — /t> , n - ^ 7 ;P 7 5 7 * ;!/ # - )l „ 
n-'N + ->;i/75;A;H-;I/, N , N-i?^f ;I/75/*;l/#r;K N , N-i/if ;1/ 
7?/Aj^_;K N-xf;l/-N-^f;P7^A;W-;l', N-^^;U-N-n-7 
a tf ;1/ 7 5 7 * ;1/ # x )l , N - >f V 7 p t? - N - n - 7 a if ;U 7 5 7 * ;l/ # - ;1/ > N - 
t e r t-7f;l/-N-^fil/75/A;W^;l/, N-xf/lz-N-n-'Of/V?;/ 
-A;l/*r;VfeJ;t;N-n-'\+i'/l/-N-^;l/7 5/ *;l/#r;|/*St 0 

[ 0 0 2 0 ] 

7 ;!/ ^ ;l/ 7 ;P » _ It s -j&Wfcti. ^^Ogpffi £ 7 x;l/-gtia & W f 5 1 £> 6 

l^ito 0!l ti ffl IK £ n & ^ # , 0IJ i: t X It . * f- )l 7 )V * — ;!/ % if ;Vx;l/*-;k n 
- 7 p e ;1/ 7 ;l/ * x ;l/ „ -f y 7 p tf ;l/ x ;l/ * — , n - 7 f- ;!/ 7 ;1/ * x ;1/ , t e r t - 7 

>l 7 ;1/ * ^;l/tff$ti5o 
[ 0 0 2 1 ] 

j&c ? * * -r « st « cd m m m it ?h m m z m t „ m it m m t n * ^ *k iHtfi, ->)n7 

d tf ;l/ N ^)a7f/K i/^n^yf ;K S'£n'\*5/^:j3«ktfS'*ni'\:7?-;l/#^*ft 

So 

[ 0 0 2 2 ] 

7 U - >± a ft 43 J: XS 7 U - ;!/ f> to X =. tl ft cq 7 y - >l It , - IS M lc It % 6 e> 1 4 <@ $ 

7 x - ;P , t7 f;^i(f7it>h b^;l/^g-To 
[ 0 0 2 3 ] 

T Jl $ -Ji lt. WSEWKfiO»$ L < tt, ^yy^;I/*J:tft7b'f;l' (naph 

thoyl) ^rS-To 
[ 0 0 2 4 ] 

*\ f p 7 U - )V g ft «fc Q° ^ r a 7 'J - ;l/ ^ ;l> g - ;l/ ^ ^ r p 7 U - ;!/ 1 j: , 

» ep'J;k f7yj/l/, * * -9- V* 'J ;K Y5^*yU;k ***J?7 J /U*, f 7 ~7 7 7 
^y!/7t7i^;K ^ y V f- 7 7" U ;K +/'J-;I/, ■YV + y U - ;^it 0 

[ 0 0 2 5 ] 

r p 7 'J - )]/ io Aj g - ;l/ tt , 0»J II W fi o » S L < > ?■ x r. ;b * )l x ;I/ , 7'J/l/A 
;l/ # - ;!/ , tf a U ;l/ * ;l # x ;!/ , -7- 7 7 U ;l/ * ;!/ # - ;l/ , * * ? y U ;l/ * ;!/#=. ;!/ % 5 



- ;!/ , -f> K 'J -< > U A/ ;1/ , ^> , /77-;l/*/^-;k 

yyft7i^;^;H^;K y 4 J y - ;V * ;!/ jj? - ;1/ # m t 

o 

[ 0 0 2 6 ] 

Afp->» l J;l/|#:fej:tfAfa'>»'J;l'A;l/#-^'f'g)Afn'> j'lj^ a, — f&fftlc 
s 4*^1 0IST\ ifSKli, 5 A^S 8 iSt*©!!? (ring atoms) £W fro 
3ffl*T*. »$L<tt, 2 « T* N , 0. S« S0fc«fctfS0 2 fr5fiS3Sfr5SURS 
tiS^f DUf feitf/Sfctt'Nfn^^-T 0 (hetero groups)*^ "T S JjUHS S « ^ 

#£L<tt, *SSSfc(iZlSO^^fit$§'\fnSl (heterocyclic rad 
ical) *mto 'NfoJ'J^I/itt, ISa L T^T <k ^ -gP^ISfP V & o T £ V 
e 00 E ft £ O $? $ L < , rh7tFn77^-2-^;K tfpyi/~y-l-^;K tf 
D'j->*y-2-^;k k? o y y - 3 - -r ;i/ , tf a y - ;i/ x tr ^ y - >i „ ;i/ * y n ;i/ 

, "Wfc FnT-tf e = (perhydroazepinyl)0«fc 5 & CK N 43 <fc S fr & fig 5 SP *» 5) j§ 
[ 0 0 2 7 ] 

^\rn->^J;^;^-;b ft , 01 H ft tc o # $ L < « , y-Y^MYuy^y-Z-ij 
;l # - ;1/ „ tJniJi/> - l^D'J - 2 - tf n y 5> > - 3 

- * ;l/ jj? - ;V , tf n y y * ;1/ # - ;l/ , kf ^ y 5; y fs ;V # - ;i/ „ t * y y * ;i/ # - ;i/ , ^ 

F n 7 •*£ tf > -tt /]/ # ;1/ £ ^ "T e 
[ 0 0 2 8 ] 

[ 0 0 2 9 ] 

Y 1 , Y 2 , Y 3 , Y 4 fe«ttfY 5 tt, CH ^feiiN ^It fcg^^^^^ CH tt> * 
fc, fi$SR 3 SfettR 7 T*S®Z tlZmmmm? (ring carbon atom) fe « t fe © f 3 

o 

[ 0 0 3 0 ] 
[ 0 0 3 1 ] 

m<Dmmmm.<D^^, ( i ) : 

R 1 > R 2 43 * R 3 It , S^tSSLT, * m a y > x - h- n % is 7 / , C , - C 

6 - 7 A/ * iy , CFo + i/SftttC, - C 6 - 7;l/3 + -> ( M IE £ 43 V> T , C, - C 6 - 

7 ;1/ * ;1/ 43 <fc ti C , - C 6 - 7 ;l/ n * >> , ic, Ao^y, fcFP*->43«fctfC, - C 

R 4 « % C , - C 6 - 7 ;l/ * )l ±> >l # - ;]/ % C , - C 6 - 7 )V n + -> * A/ # - ;l/ > C , - 
C 6 - 7;^7*i'*;l/^z;l/, tFD + ->A;^lr;K 7 5 / * ;l/ # - , 
(i'>*-C, - C 4 - 7^+i7;yA;^f^;l/, C 6 - C , 0 -7y-;l/75/*/l/^- 
;l/ % '\fn7'J-;l/*/l'^x;K ^\ f n ^ 'J A/ io A/ $ — ;V , *\ f- n 7 y — ;1/ , ny 
^ y ;Hft(i->7; (BufBtc43VNT, C , - C 6 - 7 ;1/ 4- ;1/ ft A* # - ;!/ . C , - C 6 -7 
;l/n + ->A;l/t;-;K ^ / - 43 d: t>* - C , - C 4 - 7 ;U * ;l/ 7 5 / * ;!/ * - ;H4 , C 3 
-C 8 -i/^7D7;U4;l/> tFn + y, C, - C 4 -7^n*->, C,-C 4 -7;l/n + 
ii jV # - ;1/ , tKnt5/*^#-*, 75/A;l/^-;K t / - 43 <fc D* 3? - C , - C 4 

- 7 ;v 4 A/ 7 5 / * A> - ;i/ % c i - c 4 - 7 ;P 4 ;i/ * )V 4? - ;v 7 5 J > 7 5 7, ty- 
43 <fc O* 5? - C , - C 4 -7;l/ + ;V7 57, r o 7 'J - ;!/ , ^\ r n ^ U A* 43 <fc tf h V - 

(C , - C 6 -7 ;!/*;!/) -*>y;l'*»6j«***6»JRS*i*l^63filon-SfcttJI 

R 5 it. Anyy, n Fn + -> v C, - C 6 -7;I/n*v', C , - C 6 -7;^7 + ^>, 



c , - c 6 -7;i/*;i/^*, 7 5 y , *y-;fc«ktfs?-c, - c 6 -7;i/*;V7$;, 7 
U - 71/ 7 5 J , tFn^i'^^-;l/, c , - C 6 - 7 )V n * ~> £ ;V # ;P 4s «t tf » - 0 

- C , - C 4 -7 7l/*7l/-0-C, - C 4 -7;V*;P^&I5»fr5IR?ti5 1*5 3 

fli©ra-$fettaa*S"eii»stiTfe«fcv'>c 1 - c 4 - 7 ;p * ;p * a -r *^ 
$ a , 

R 5 , 7 = /^gL, 

R 6 «, 7j<il, C, - C 6 -7;l/*/l/, *;l/5;t/, 75/*;H-;K t;-$fcli->*- 
C! - C 4 -7^ + ;P75/*;^-;K c 3 - C 8 - S/ * o 7 ;l/ * 71/ * ;l/ # - 71/ , C , 

- C 6 - 7 ;1/ * ;l/ tt )]/ # ^ 71/ , C , - C 6 - 7 71/ n * * ;l/ # - ;l/ , N - ( C , - C A - 

7 )i*)ix>i*-)\/) -7 5y*;U-;K n — (c, - C 4 - 77l/*7l/X7l/*-7l/) - 10 
N — ( C , - C 4 - 7 ;1/ * ;l/ ) - 7 5 7 £ )l # r. 71/ , 'Nrn7'J-;k Afa>/^U;K 
^\ x n 7 U - 71/ * 71/ 71/ $ 7c fi '\f a ~> £ y ;1/ * 71/ (MIBfc&VT, C , - C 6 

- 7 71/ * 71/ , €• 7 - 43 cfc D* i? - C , - C 4 - 7 ;1/ * 71/ 7 5 / * 71/ # - 71/ , C , - C 6 - 7 
71/ * 71/ A 71/ # n ;l/ , C, - C 6 - 7 71/ n * 1/ % )V # r. 71/ , Af □ 7 U - ;1/J3 <t O'^f D -> 
£ U 71/ {i , 7 U - 71/ % 'N f d 7 !J — 71/ % tFn + ^ ( C , - C 4 - 7 71/ n * ~> , tFo* 
is t> 71/ $ =. 71/ , C , - C 6 - 7 71/ 3 * 2/ * 7l> # - 71/ > 7 5 y * 71/ # - 71/ , t y - 43 <fc tf 5? 
-C, - C 4 -7 71/ * 71/ 7 5 y * 71/ # r. 71/ , 75/> ty-43<fctf^-C, - C 4 - 7 71/ 

* 7i/ 7 5 y , c , - c 4 - 7 7i/ * 7i/ # 7i/ 4? - ;i/ 7 5 y , h y - ( c , - c 6 - 7 7i/ + 7i/ ) 

- y 71/ , ->7A n - (^ey-fecfco'^-c, -c 4 -7 7i/*7i/7$y-c, - c 4 - 

7 71/ * 71/ ) -75;*;l/#r;k N — ( C , - C 4 -7;1/3*S/-C, - C 4 - 7 71/ * )l 20 
) -7^/ij^#-;^J;a*Auyy^5s)c5S^&IIRSti5 l^53fflOH-Sfett 

* fc a s 

R 6 tt , 55 : 
[ft 3 ] 



R 6 A , 7}< jg 43 <fc C , - C 6 -7;l/*7l/*»5J«3|gj&»53SiRSn, 
fit, 

ntt, 1 Sfcti 2 <D»#*SL, • 

R 7 , r\u>fy, - h n , ^7A C, - C 6 - 7 71/ * 71/ , HFn + J/SftttC, - C 
6 7 71/ n + ( Su 12 1C 43 V> T , C i - C 6 - 7 71/ * 71/ 43 <fc C , - C 6 - 7 71/ n + */ (i , 
MKs t KD*>>4o<J;[f C , - C 4 -7;l/=i*S'fr5jSSil¥a>S8ft£n*l 

? IT, 40 
Y 1 , Y 2 , Y 3 , Y 4 43 ck tf Y 5 (i , S^tSftLT, CHJfettN$gL, ClT, 

0, 1 $ fc It 2 ItOillf cD^-&%lC|IBf -So 

[ 0 0 3 2 ] 

B'J©fS«fia8«®«^ ##g0/m-i&55 (I) : 
[55f, Att, 7i-;k 7^7i/$fc« tf y s;;i/«i%« 

R 1 , R 2 43J:riR 3 «. I^KUliLT, 7|<^, 7 7l/^n, ^dd, ^nt, - fc, 
->7/, y f- 71/ , h , J7;V*a^;Hfttth'J7;V*B^h*'>*8l/ 1 
R 4 (i x C ! - C 6 - 7 71/ * 71/ A ;l/ * - 71/ , C, - C 6 - 7;l/3 + >'*;l'#-;K tFa 
* $/ * ;1/ 4? - ;1/ % 7 5 7 * 71/ * - 71/ , €■ y - C , - C 4 - 7 71/ * 71/ 7 5 y # 71/ # ^ 71/ £ ft 
fi'>7/ (HufBfi:43^T, C , - C 6 - 7 71/ * 71/ * 71/ ;1/ , C, - C 6 -7;V3*^>* 50 




30 



ji # - >i 43 J; ^ y - c , - c 4 -7;H/i/7S/*;i/#x;Ki, c 3 - c 8 - 7 * d 7 
71/ * 71/ , tFn + j/, c , - c 4 -7;V3*->, C, - C 4 - 7 71/ n * 7 fj )l # - 71/ , 7 
5 / > * y - $ fi 7 - C , - C 4 - 7^*^75/, '\fn7y-;l/feJ;0'Afa<>^ 
U;l/^&/SS»^&S«*ns lA^3fflO§-Jfc(iSS5l-egi?nTfej;^) * 

R 5 fi , * f- 71/ 3: fc It x ^ ;l/ £ ^ L , 

R 6 fi , * JtU C, - C 6 - 7 71/ + 7K t/-Sfttt^-C - C 4 - 7;H^75/A 

;l/ ^5 - ;!/ N c , - C 6 - 7 71/ * 71/ ts >l # - 71/ % C , - C 6 - 7 71/ 3 * 7 ts 71/ # - 71/ £ fi 

/\ x n 7 * y ;l/ * ;l/ jj? - ;l/ ( ffl f2 (c 43 T , C , - C 6 - 7 71/ * 71/ 43 J: C , - C 6 - 7 

+ jj? r. 71/ ji N *\ f a 7 U - 71/ , t Kd^~>, c , - C 4 - 7 71/ 3 * 7 % t Fti 10 

* 7 * 71/ # x ;1/ % C , - C 6 - 7 71/ 3 * 7 fi 71/ * - 71/ „ 7 5 7 * 71/ # — 71/ „ t y - 43 <fc t>* 

->'-C, - C 4 - 7 71/ * 71/ 7 5 y A 71/ # - 71/ . ->7A 757, ^ / - 43 <fc If 7 - C , - 

c 4 -7 7i/*7i/7 5 yfr&j8*#fr&a&sns i^63«o^-*fe«:fiaa»-eii«i 
$ *t fi , 

R 6 (i » • 
[ft 4 ] 



R 6 A It. zkiH43«fctf C , - C 4 - 7 7l/*;l/fr5jSSSfr&81RSn, 
f IT, 

nfi, lSfttt20fia«St) <D»»«*L 4 

R 7 fi , Anfy, r^n, h y 7 ;l/ * n * ;W h y 7 ;l/ * n * h * 7 . / 

71/ $ fi x f- 71/ * m L % 

y 1 , y 2 , y 3 , Y^it/Y'ii, ?n?n, cH^st] ©{fc^fcw-rso 30 

[ 0 0 3 3 ] 

[ £ # s A fi , 7 x x ;l/ $ fc fi If y 7 ;!/ SI * m L v 

r 1 43 £ t>* r 3 fi , ^ n ^ n, ?j< it £ s u , 

R 2 fi , 7;l/*n s ^ n d , 7n€, - hoSftttJ'7/'*lil, 

R 4 fi x 7 7 y , C, - C 4 - 7 71/ * 71/ # 71/ * : - 71/ S 7c fi C , - C 4 - 7 71/ 3 + 5/ J3 71/ * 
-71/ ( BU 12 fc 43 V> X , C, - C 4 - 7 71/ 3 * 7 * 71/ # - 71/ fi » t Fn^->, C , - C 4 - 
7 71/ 3 * 7 , C , - C 4 - 7 71/ 3 * 7 # 71/ # - 71/ % * y - 43 X X} 7 - C , - C 4 - 7 71/ * 
71/ 75/, 'Nf 07V-/l'feJ:tf'\fni/^iJ;I/^6jSS»i , 511fiSn8l'Ffill*ti 
tuiy *SL, 40 
R 5 fi , /* * 71/ * a L , 

R 6 fi, * JR , C , - C 4 - 7 7l/ + 7K * 7 - £ fi 7 - C , - C 4 -7 71/ * 71/ 757* 
;!/ # - ;l/ % C i - C 4 - 7 71/ * 71/ * 71/ # - 71/ $ fi C , - C 4 - 7 71/ 3 * */ A 71/ # - ;P ( 
bu 12 43 T , C j - C 4 - 7 71/ + 71/ 43 .J: tf C , - C 4 - 7 71/ 3 + $/ ^ ;l/ # - ;!/ fi , -\f- 
3 7 y — 71/ % tFn + ->, C , - C 4 - 7 71/ 3 * i/ , t: K n * '7 * 71/ # r. 71/ , 7 5 7 * 71/ 
^r/-43«i;0*7-Ci - C 4 - 7 ;1/ * ;l/ 7 5 y * 71/ ^? ^. 71/ , 75/, ^7-43^: 
D*7-C, - C 4 - 7 71/ + 71/ 7 5 y fr5jS3#fr5SRSn*g"CH!ftSftTt> J:^) * 




20 



$ fi , 

R 6 (i , S : 



50 



at 5 ] 



R 7 Its h U 7 ;!/ * a ^ f - ;l/ $ & - h a * % L , 

Y 1 , Y 2 , Y 3 , Y 4 *3 £ Y 5 Its Ztl^ris CH^St] cDfl:£1%£Mf 5. 
[ 0 0 3 4 ] 

[ 0 0 3 5 ] 

sij©^ifssiiii©i§£, *^b^{± r 1 ^7i<^-efe5-i§s ( i ) (Dit&wncm-? 5„ 

[ 0 0 3 6 ] 

S'JMSfeli #fgB,S& R 2 tfzsT S T'&S-flSS ( I ) (DitSWs ft IC A if 7 

x ^ ;l/ $ fc ii fcf U ;b & K> s M o R 2 tf^Jioyi: Kney 5^/^8K»LT^7ffi 
ttiilT^5i/7/T?fc5-|fia (I) Oft^iClitSo 
[ 0 0 3 7 ] 

S'J if #f8Efci: R 3 tfzKiR-efc3-tt5£ ( I ) Offc-a-WK: Bi-T 3„ 

[0038] . . ... 

7 ;l/ n + A ;l/ * - ;i/ , f t 2 - t Kn*i/i S tt , R 4 A'C , - 

C 4 - 7 ;P * JV * ;l/ # ;1/ , ^*;l/t^;VTJ5-i§S ( I ) © it £ m Bfl 1" 3 

o 

[ 0 0 3 9 ] 

giJOHttHtK©*^ #?gB£t£ R 5 *-;l/T*<&3-tti£ ( I ) Vit^Mln WT So 
[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

BU <D H fig fi *J8fl8 R 7 tfh U 7;I/*a*f-;l/3-fc.«r: h oT*«-llftS ( 
I ) R 7 fe; K a \Z U 5 ~>V y mic tt h X * Z fit fig Lt^5 

h'J7;l/^o^f;I/T»S5-ii£ (I) <Dit & m K. H -T § o 
[ 0 0 4 2 ] 

SiJcDHfiSS #58tfltt* -IRS ( I A) : 



at e ] 
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(IA), 



r 1 , r 3 , r 4 & £ t>* r 6 « , ±Et«:^ , rati»**r"rs) ® it -a- ^ k h -r s . 

[ 0 0 4 3 ] 

R 6 7j< iH T* & 5 * II 0£ {fc % » , x J - ;b ft: £ -e , *f JS "f 5 t: K n * r 5 y fc -r 
lit 7 ] 




20 




30 



[ 0 0 4 4 ] 

-IRS ( i ) ©fb^fttt* 

[ft 8 ] 



-fiSxS (II) 




40 



CHO 



(ID, 



a, r 1 *3J;i;r 2 (i±ietc^-ric«^w-r?.) ©{t^ti*, -«s (i i n 



lit 9 ] 



(in), 



r 4 fe<fc tf r 5 tt±Cfc^-r«i«*W'r*)©<t^*45j:tf-fta: ( i v) : 

lit 1 0] 

NH 2 

HN^O 

Yj<^Y 5 7 



; A 3 



..r 



(IV), 



(if, 

R 3 , R 7 43 Y 1 *6 Y 5 tt±E fc «)©ft:£»fc, l©#fiTt* 

/£#/-IgKjST"3&-&£-e?>fr, £ fcttJB* -IKS ( I B ) : 



C ft l l ] 




(IB), 



A, R 1 S R 5 , R 7 *>j;t?Y i ^5>Y 5 tt±ia{i:^-ric«^WT§)0{b-a-^^^^ 

s-e, matj: oatv^-r-ifts (i b) (oit^m^-ma. (v) : 

R 6 * - X ( V) , 

R 6 * tt±IEfc^"r R 6 Olffi^St § tf> fc It L * fg * M (* L ft ^ , 
fit, 

Xii^nyy, h->^-h (tosylate), ;>< S/ 7 - h (mesyl ate) £ fc it X )\s 7 7 - h (sul f 
ate)© <fc 9«S£S£gf) ©fb£Wfc«3i©#&TT*KJSS#SCfcfc«fcD'&ja , t*<: 

[ 0 0 4 5 ] 

R 4 R 5 ^75^iLIOR 6 *i<zk**«f-«« (I) <D\t^m 

(H9-o©URKfcLT, -JRS (I I) ©fb^^^-ISS (IV) ©fc^tHoJ: S 
(VI): 

NC-CH 2 -CN (VI) 



[ 0 0 4 6 ] 

is ( i i ) + (i i i ) / cv i ) + (iv) ^ (ib) icmwzmmii, gjs&tt 
© t, t vmit L&^-®Micmm<D%m®MT°& *„ c 3 Lfc««ictt. *;if*i-f 

D75>OJ:3ftx-r;l/. If^ x ^ ;K 7-bh>, 7th-h'J;K 5? * f - ;!/ X ;V * * 

*\ * -9- > , ~> ^ n ^\ ^ -y ;/ , ^ y -t£ > , |- ;p x > $ fc ti * > P > <0 <fc -5 £ it zk fg , 
$fcti->"^nD^^y, ? n n x * y , bl)£no7<*:yi;fc&^aD^y 

t'feSo c © I S £ (4 f h v t: Fn77>tf»Hi\ 
[ 0 0 4 7 ] 

IS (I I) + (I I I) / (VI) + (IV) -» (IB) » W K ii , iI0iJ©&«l 
$ fc {* W Wt m T- * £ . jfSL^cHftltii, fc x. a , ISIfttth'J7;^DSI 
©«fc$fc#;l/#y|& % fc £ * fcf , ^ * > 7. ;l/ * y m £ fc it 9 - b )V x y x ;l/ * > & © «fc 

d fc x ;i/ * y si , m m s fc ti * y u>ig©<fc5ay>i6*^$ns„ # y y > & x ^ ;i/ x 

Xf;l/ (polyphosphoric acid ethyl ester) tffl $fc S tl S „ Ktt — |R£ (III) ©ffc-g- 
Mlmo 1 tSLT, 0. 2 5mo lfr5l OOmo ISTOlfifflih*. 
[ 0 0 4 8 ] 

C0lS«-*&Wfc:«* + 20t*'& + 1 5 0t$t\ !?$l<ii, + 6 0°CA^ + 1 
0 0 t$TOfigil7?*5<:)5:dtl5o 
[ 0 0 4 9 ] 

■C ©Xgt4-)K«K«£ETfT=bn5. LfrLfctf£, MB $ fc « ME T T* (fcfcxtf, 
0. 5M-;1/ (bar) 3^ & 5 - ;KE> IE H f ) feCfcdCfcfcnTfli'efeSo 
[ 0 0 5 0 ] 

IS (I B) + (V) -» (I) {c>Ii?jfcr§{£«, K£*ft©t>i:T*iEfl:Lfc^-lK«fc 
iSffloW«US«T**s 0 cUfeiSiEtt, s> x ;i/ x - r ;!/ , & << V f n tf ;l/ x - f- ;1/ 

if St x ;l/ , 7thy, 7 -fe h x h )l s ->*y f yVX;!'*^^ F> J?^***i75H 

, $fctt^>^y, 'n*d->\ s/ * a ^\ -y > , ^ y -if > , h x > $ fc « + u y © «k 

•5 fc K ft 7j< Ml , Jftft^^nn^y, s^^Dax^y, MJ^na^ySfttt^DD 
^yfy^i^iAnyyftKfc/Kl^tm^c $fc±IJfci£'<fcSJI©ig£ftfcfigffl 

[ 0 0 5 1 ] 

IS (I B) + (V) -> (I) fc: -ftO*R«ISfc(4W«iaiS-e*So » 

H^CHfefiiCli, fc £ * fcf x tT ^ y ^ ^ £ fc ti 4 - N , N-y^f;l/7 5;tf'J 
^>OJ:54l«75y, $ fc « fc t * (4 , h y x ;l/ 7 5 > $ fc « V y d kf ;1/ x ^ 
^7$y©J;3«: ( C , - C 4 ) - F 'J 7;^/l/7 5 £ fc {* 7|< |g it -f Y V *7 A CD <fe 5 
ftTKSUflSft^^Sns. 7j<Iftt h'JC'A^IitJtiS. C^Lfc^Stt, -^ss (IV 
) ©ft^llmo 1 tJtLt, 0. lmolfreiOmol, ffSKtt, 1 m o I to 6 
3 m o 1 IT'ClT'fffi^tlS. 
[ 0 0 5 2 ] 

COlStt — iRWfctt, 0tA^+l 50tlT\ liflUS, + 20tfr6 + 80l 
[ 0 0 5 3 ] 

co^rffitt-iRwtiirffiTffftonSo lEifttiSET-e (fc^^tf, 

0. 5/<-;l/*5 5^-;K!)ilf) fec^7il}lfenriT*^5o 
[ 0 0 5 4 ] 

-rs ( i i ) x (iii), (iv), ( v) *&x$ ( v i ) ©fc**tt*na#& 



[ 0 0 5 5 ] 
C it 1 2 ] 
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[ 0 0 5 6 ] 

#?|BJ§{c J; ^$JT' t &V^ffl£2£3i^Wfr^|g^Illji¥ffi14*^* 20 

[ 0 0 5 7 ] 

K^tCfct, #«&3fl:-&»a* t h cD»*^x v 7. # --tf (HNE) PI § ?£ 14 % * 

S 0 Lfc^ot, *581ft^fttj:oT, MIP'J^v^ 7 x n - A14®1I;J£ (atherosc 
lerosis)© i "5 & ;i.14 *5 <fc tf1f 14 j&Se (acute and chronic inflammatory processes 

), ? IT, 5*Mc, W*§M, Bi&tt&fiffi, Wffc, ftttnf CARDS) , 

<tot?ltgc ^n^MM^^tyWMJB, &£Cf1lttMSttff&A (COP 
D) , «tt«S^JttfeJ;i;«BSffi»fiO<fc 3 *Att* J:tf«tt»*JSOW»*?l&**« 30 

Sll/U/Ui (CABG) *5=fc tfi&^£©«/S • 31® (heart failur 
e development)© <k 5 * ^ B» l(il @ ^ ifil IS M <D W 3Sft ft ?i& « > 7 f n - ASSILJe, 

ft, 4>B*H*ans, (ptc a) , &HttP¥*&0fftffic!)*raft 

If5>J>7V?-, & 14 Ifc Jm 14 m IP i$ (acute inflammatory arthritis), £5, t,14JM, «J§ 

14 *mi&, mmm&. x h ?v (7b;i/^-i4MJiii4ifiiW2$) , m 

ffi s 7;l/3 -7l/ttJffjft % JFFMffi, ^-^xyh#i, 7 Wl^-14KS14IiJAE2$ (aller 

gic fungal sinusitis), 7 U ^ ^ - 14 ffl * Bft , Zu->m. Himffi. famfoW®., ft 40 

tt»s»&. mmmmm&. &&itm&*n&. mitmm^rmmm (chronic venous 1 

eg ulcers), &£ttH££U M S «fc tf *> ;l> X & , MH, j»¥ * *s <fc tf $f * £S© 
5. 

[ 0 0 5 8 ] 

tf, Sfc±E©BW©fci6© J t©ffiffl*fefll« , rs„ 
[ 0 0 5 9 ] 



» %ti&, tttzti. mu. m, »f*i, st, art, m, *s§i, 3 

[ 0 0 6 0 ] 
[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

^snaffl-^ttx WW.*?- v yzmmt (tirt, km, isirt, sfc 

®f&8fl (sterile powders)© £ g T? © S » fe <fc & M Sftl S n « . 
[ 0 0 6 3 ] 

mvmmfr- v iciff-m%&Miz&, rctzif, mxmmmm uftxmxm (powder inh 

alers), * T 5 If - * $ t? ) , AfflM/M (£AH) (nasal drops/solutions), 

8$h Bffl*^-fe;I/, TkttffiSffi (D-5/3V, M#J (shake mixtures)) , fllMfn 
ttfiliR (lipophilic suspensions), ^<j-A, 5 ;l/ * , ^-XK 9 7. T 4 y 

9**? 9— (dusting powders) J ftttd' ^ h A^l tli. 
[ 0 0 6 4 ] 

tut, ^gtta^«tto»j8Wte»a&K^aij*fflvT*«:*3o a&ta, k^frtt 

, m t* (fct^lf. ffi 18 H -b ;l/ d - 7. ) , }§ $ ( fc fc * l£ , Sft^'Jif l/y^'Jn-;!/ 
) , SLffcSICfc £ Z. f£ , Ff'>;Hlit h 'J •> A (sodium dodecyl sulphate)), ( 
fckxfcf, # U lf-;l/eo 'J H >) , ^fiEfe <fctf^$£#ia#?(;fc £ 7)V?Hy 

) , ztmitm (rctz.i£. rx^jwy&v&oftmmitm) , (tttits. mit 

[ 0 0 6 5 ] 

tHc«fflt«*^, iPS^O^l^ 0. 001i»650mg/kg, ffH<tt« 
0. 0 1 mg/k g*>52 Omg/k g©«5-**&-£3-SCi:tfj«WT?*S 0 fckxfcf, 
BMftZ fctttemZfr Ulrt, Prt$fttt»AOJ:54*an»fi40itt, 0. 00 
lmg/kgi^O. 5mg/k g<2S41*ffflt5Ci:^il7f 
[ 0 0 6 6 ] 

s * n « 4r © g n mmi5m&£xfmmff%?<n%mffl%rcUfflm^fr/oK&^T, 
/ >^^aT'^$-rckt?+^T?fei.tji-a-tfeo^5<ikT^t), -73, ah © ^ -a- -z? & , ± 

[ 0 0 6 7 ] 

w t tc $ * a is ft * «fc xs m m m k & «- 5 ^ - -t ^ f- - a , w t a? ^ 4 ^ is 0 , ask 
<fc&fe©-e&o, gp (^-h-) feast <fc 5 fe©T?»5o mmit. ^nut, 

Jtftjg® (liquid/liquid solutions) ■pSSShTt^lfitt* ftlftl, (volum 
e) £fi-3<fe©T?£So 
[ 0 0 6 8 ] 

>y -fe ^ * ffl ^ T ?n f C k ^ T? t ^ o 



I . fchfffoE£x^Xft--tf (HNE) <0 4 y ♦ tfhotcfetj-Sx>-tf^/»7yb^ 
7";t^3yf (Assay contents) 

7ft^rty77-: 0. 1M HEPES-NaOH >y 7 7 - pH 7. 4, 
0. 5M NaCl.O. 1% (w/v) filT/^jy; 

T v -t-f s^-y 7 7-tp<DMW%:mm (TIB#M) ©HNE (1 8 U / m g i$ i|g & *t B a p (lyo 
phil.), #2 0 9 2 7. 0 1 , SERVA Electrophoresis GmbH 
, Heidelberg, Germany) ; 

7 v J^v 7 7-<P<DffiW%mm (TIB#Bg) Oil (substrate); 

DMSOtfOl 0 mM7> h V f? V fr — z/ a > (stock solution) ?ffl^T, 7 y -fe y 

7 7-T-%$it zmw&m&vumit-sytio 10 

[ 0 0 6 9 ] 

v' V -f )\> (continuous read-out signal), 3 8 4 MT PT'^'f 7t-V7 F) : 

#7*nr>3-;KD«£ x i7^^-t*IStUMeOSuc-A 1 a-A 1 a-P r 
o-Val-AMC (#324740, Calbiochem-Novabiochem 
Corporation, Merck K G a A , Darmstadt, Germ 
any) tfffll^tlS. St$ffi&. 1 0 ft 1 ©ttfHt 2 0 (i lOHNEl 

H^lRflg (S^ilJg (final concentration) 8 - 0 . 4 /i U/m 1 , il « (rout inely) 2 . 
1 n U/m 1 ) i O" 2 0 /( 1 ©ISfS?I (*»»iSlmM-l/tM\ If 20/iM) 20 
*f hftlilfttSCklCtoTHat*. ££>7§f&£, 3 7XT'0-2i|^ (illimi 

mm) -{y + ^-Fts. **siSfc<fc0iefliLfcAMco^3t*3 7ic^»^-rs c 

TECAN|)tX^^h;l/|3j;D'yi/-F'J-^-) 0 (ex. 395nm. em. 

460nm) if M « , X5 * * -"tfSttfc JtA* * „ I C 5 0 ffitt, ffl*f&ftBt£fc|fi 
f Ifi7ay h (RFU-versus - [I] plots) KioTft£Jh«, K m 
*5 <fc K m (a pp . ) ffi & , 7 4 y 7 x ^ )% — % • /cry J» (Lineweave 

r-Burk plots) CiotftSJn, f^Vy-7"nyF (Dixon p 

lots) KJioTK, i£|»iti«, 

[ 0 0 7 0 ] 

# 7 >y -fe lc & T , H »! > 7*;W4 * 5 nM-5 /iMcOlEHrtOI C 5 0 f^tLT 30 
l^fe. fta«f-^*SlC/7t. 

£ l 



im i ] 





IC 50 [nM] 


1 


8 


9 


40 


14 


5 


15 


8 


16 


10 


20 


700 


24 


13 


26 


10 


28 


50 


58 


1100 


60 


5 


72 


6 


73 


60 


74 


20 


103 


60 


109 


15 


110 


50 



[ 0 0 7 1 ] 

mmm b 

MftM. ^gttl7Xf >1I OfMWtV — F7 1 ) h is )V (discontinuous read-o 
ut signal), 9 6MT P7-y t^7t-vy H H N E (O-T > • e hatfitfS 

mm : 

elastin-fluorescein) (# 100620, ICN Biomedicals GmbH, 
Eschwege, Germany) ilfffll^ns, itSSifii, 3 /il©tS@Hfc 
R*, 77/i lOHNEfitfi (IMIfiO. 2 2 U / m 1 - 2 . 2mU/ml, If 
2 1. 7/iU/ml) 43 «k tf 8 0 \l 1 OSSfiSffi (IiIS 2 m g /m 1 ) 

ticx-ixmm? 2>o c (Dmmmzt 3 7 °cx* o - i 6 mm ( a nr 4 # w ) ^LitH* 

3^6'l'y*a^-h , rs„»*SiS*»7*-&SKtt, 1 60/i 1(00. 1 M Bf £ K ifc 
^I(i^IS5 OmM) K1lUx.% 0 M&Ltc (polymeric) i7Xf ^-7;U U-tr-f > 
*i8&#li (Eppendorf 5804 jS&flL 3, OOOrpm, 1 0») 
otitS?^5„ ±a*«*fr L^M T P fcgsL. #3REJ5fc:«fc 9 iBS L fc 

F7;l/^L/-fe-r^c7)it7 1 e*S'J^-r^ (BMG7WX^-yU-hU-^- (BMG F 
luostar plate reader)) c ^7t§Kfiit (rate of fluorescence) 
(ex. 490nm, em. 5 2Onm)& % x^X£--lf?g1£{;:i±0iJ?-5o I C 5 0 I 
fttt%ft%imtmWmm7uyb (RFU-versus - [I] plots) ti 

[ 0 0 7 2 ] 

I I . 4 V • IfhPtcfettSbhg^^yyfe^ 
HfflifflJ A 



4 y ' tT 1- ulztstfZ P M NI7X h U i/X (elastolysis)7 -y-fe Y : 
# 7 y -fe & , t h gmfaQlfoH (polymorphonuclear cells: P M N s ) 
f ^f^fVi't;!/ ( el asto lytic potent ial)£ $ £ f § 46 *5 <fc tf» <P $ x 7 X * - , 
-tflcj: (degradation)OfiJ^^fPfiffi-r Sfefttffiffl^tia [Z. W. She et 

a 1 . , Am. J. Respir. Cell.Mol. B i o I . 9_, 386-392 
( 1 9 9 3 ) #JH] o 
[ 0 0 7 3 ] 

fSSJLfcMJ^-S'.Mkx^X*-:' (tritiated elast in)£ *} x )l & f c V) \ 0 n g , 9 6 
^i;l/7U-Kci^f§ 0 Mi«5J:tf#i [ZD- 0 8 9 2 (J. Med. Chem. 
4 0 . 1876-1885, 3173-3181 (1997), W095/21855) 
fc<fc tf a l/nf7-*V>tO- (a 1 P I) ] {t T? * x ;l/ ic in *. 

ts. »^^^^x;i/s/co 1 x 1 o 6 i?t> 1 x 1 o 5 mM<D&m<Dmm-e. m^z ntc 

^^tiD^So 7*PKx7X*--tf (1. 3jtM) £ C 07 v Hz -< ©Piten > h d - 
71/ (positive control) LTlfflU alPI (1. 2/iM)5r$ffp^x^X^-4fO 
Stt^>tt^- (positive inhibitor) HTffflt5 0 ifiayhn-^ (cellular 
control)**, &4 »#ftilB!!S?BfiTMb£to##fcLJa:^*-&0 P MN s T 2b % 0 H (DM 

Srii^gtL, 8BflS±fl&®£>&£$$1-3 0 c £D±jf&?&£ 9 6 n^o^vyi/- h 
(Luma p 1 a t effi|« : ItftOv-yf 7 V F ( sc int i 1 lant) % ^ h T* V» 5 7" b - h- 
) ©SlStS^x/i/t y 5 ft l§i78f, c©:/b-h£$fttf7x;Vrt£j!.?L&<;S: 
5l1?SiL x -)i;l/*ft!)3»H> tit*g£^-*A7>*- (beta counter)^ 

£ $S * ii iy o 

[ 0 0 7 4 ] 

3 H-i77f><DX7Xh'J->X (elastolysis)tc J: o T, ± g * «j ft * •> > h ( 
counts)(itiin-T (KDX7XFU>'X^Ift5ci:ii, ifcfflflS n > h p — frfr £> x 
s iS*»flOh'Jf >>i (tritiunOtfigE^-f 3 C^St. a 1 P IB, 1. 2 /1 M ( 
n = 3 (S4«Kt-) »7 x ;l/ & fc 9 3 . 6 x 1 0 5 «E) f 8 3 . 46±3. 97% 
(¥ill®i?ii:mean±s. e. m . ) ? o fc „ I C 5 0 ffl^> 45. 5 0 + 
7. 75nM(mean±s. e. m. ) T*fe^#Ift^ftZD- 0 8 9 2 ( n = 2 ( g 
7 x ;b & fc 0 3 . 6x 1 0 5 II) tSLTift, 

[ 0 0 7 5 ] 

<I <D a 1 P iPl^-r-^lCiP*, ZD-0 8 9 2 #PMNx9;**--tf®jiWWIflSF*M 
T'SSCil^^it^i, CHfcgSiaoT, PMNs£J:5i77f (elas 
tin degradation) ©*SB#tt#fI*X7X*--e®JttUfc<fc<&"E>©"T»&Dx v h U >y £ 
7^n7"ar7-'(r (matrix metal loprot eases : MMP s) <0 J: 7 4IOX7 X h 'J 
f^7i-gl (elastolytic enzyme) IC <£ 5 t, CO T« « ft l> C t ^ £ ft § 0 # 18 9§fl; £ ft 
fcOVT* jf*^Oi7Xh^>X©*HNEftl?tttf^ (HNE-dependent iodel)K*s 
l/>T C 3 LfcffitFSttOWJiRtfWfBSftSo 
[ 0 0 7 6 ] 
%fl6flU B 

M^-a-x^X^ — -tf (membrane bound e 1 astase) <D -f > • If h- P {C 43 5 Pfl ^ : 

3 o » * BS % x 3 7 "C T* 3 5 # IHK LPS7IJKL, 1 6 0 0 r p mt*@6?t 

§ (spun)o Hii3"&x^X# — -tf* 3 %^7*;l/A7il/ft F £ 0 . 25%, 7*;1/ 

5 ;!/ 7 ;l/ r t F T* , 4tf3^IB 1 » tf SS fc SI 5£ "f § » #l>TC0#*S$*le||E<*-£ (spu 
n), (if* (vehicle) tWrnit-SVoZhUz., i^T, IfMeOSuc-A 1 a-A 

la-Pro-Val-AMC (#324740. Calbiochem-Novabi 
ochem Corporation, Merck KGaA, Darmstadt 
, Germany) * 2 0 0 |iMM^5. 3 7 2 5 5}©^ >+a a y«Dt> S 



JS^PMS F (7i^;M^X;I/*;;l/7;Vt'J K)t'§itS^ ( #fc, S)t^e x : 
4 0 0 n m, em: 5 0 5 nmT?Sft. I C 5 0 fit £ , ffl#&)t3»£fclBMg:/o-yh 

[ 0 0 7 7 ] 

iii. * y : 
EM! a 

7 7 Hc«ttSfttt»If (acute lung inj ury) £> -f y • e#*7 s ;H 
th!fff(i^X7X3!-€ (HNE) *77 hOWKftXlT, ,MfliMl#Mig£« 

[ 0 0 7 8 ] 

?vh%, (HypnonO/M-f 'OI/ (hypnovel)/7j< T»Jft» L > HNEI 

fctttt**V-f ;7D*:/W 7- ( m icrosprayer) fffiS&U B$ fc j$ A f S o 

8#t5. X^X*--lfja5-6 0#&fc, Si tl £ ill PJ (Vf^A^nA;Hf 
b y (sodium pentobarbitone)) fc <£ -o T5E&#, & fc % Jffli £ 2 m 1 ©'N/t >J yMMMW 
#^7k (heparinised phosphate buffered sal ine(PBS))t : ^ # f 3 „ 5( W £ §fi AS J#» II 
(Bronchoalveolar lavage ( B A L ) volume)£fEii L , fc > > :/ ;!/ * * ± fc g ^ X 
*5 < o & BAL -9" 4-10 tT' 1 O^SS, 9 0 0 r . p . m. Vj&&&m? 5» 

±il»?&£MT, -b;l/^^>yh (cell pellet)* P B S * L , V > Z? Jl £SO* X 

tr^^»7>^-&5o ±S***c©«-&t,j|T, t;Hi/7^imioo. i %-te^;l> 
F'J^f;P7yt^7i»7DU* (CTAB) /PBS«7S1IU SSfBflS£i§J$?£-e3 

0 ;Wi, ifilT&S (blood content) * 77t'ft5lt , lfiLTfe<o tBlfilTy-fe-l' 
(haemorrhage assay)© itu fc , V y 7° % f& ffl. U ?H? § „ 1 0 0 ft 1 C^it>7ll/^, 

9 6 *x;l/¥J£7U - h ©BlfflO^xjl/rtfcAftSo tyy/Kit^tlSLT (in dup 
licate)tS^£ ft3 0 lOOglOO. 1 % C T A B /P B S ?:77 V ^ t LTtfeS. 
x;Prt£&©K)te££#)te3te i gfr&ffl^T4 1 5 n m T* iffl 5£ f 3 „ M ffi H £ 0 . 1 % C 
T A B/P B S*T'1^5lfill!iJ|(0 4 1 5nmf«l)tl (OD) *Mmt £ C iHC «fc 
oT^EtSo Jfilftfifi (Blood content values)* M ft (# ^ 1/ - MC & $ ft 3 ) 
titnt&C tic iotftIL, SIR B A L«JiKWLTiE«fk , rs (normalised)., 
[ 0 0 7 9 ] 

[ 0 0 8 0 ] 

nnm b 

■5 >y h fc felt 5ttti>ISlO^ y • ifiUtT^ : 

x^x #--tf BBSJW*7 >y h (D&tifMmtTfrT'Umt §o ifi'^^-vy h (ft 
I> 3 0 0 g) fc 1 Omg/k g<D7Xe'Jy?:4A > 3 0»|fcflS«*C4a, C ft 
P><D?-y h*JV7)l9y (isofluran)fc J: o TJ&gf c ft e> fc £ ¥ ffi © P^ . AIM 
SC'Of-l'-*-) ( 1 2 0 - 1 3 0 M1&/ft, lH»lfli 2 0 0 - 2 5 0 |i 1 i M i 
niVent T y p e 8 4 5 , Hugo Sachs Elektronik, Ge 
r m a n y ) * ffl l> %> ( vent i lated)„ % 4 P^ W V © & Bfl M Ws <D , (pericardium 
)*M#, A|$^lOIIIil!tS, **»«!%BBS*-e- , rfcSSIftil (LAD) T*|pJ 

t^ixs. sioT*:oi»ofiT?it. »8p*ibd* ^fc, zvmm 

A D * E C G O&ftei) nVFo-Zl'TtlltSo M®Mfc-&M, L A D BBSOlKIS fc 
ttftfc. gPWfc, BgKrtfc£ fcttSHRrt (#-7^fftttI8WftjiSi») £S#t5o 

1 BfPEoMg©^ &*l?t;P^ £»i«S-eSo ftft&ffttU ^fc. Sl©At?^SI 
Slft68*i/<>77';I/- (Evans blue) 7? 3& & L , ft l> T 2 m m <D oB89J>t <E> T T C 

( h V 7 x x a, 7- h 5 V U -7 A * a y K ) ffe^tS C i: t ioT, 4 8^Mt^ft 
5o »*iE««fil (^HSfiNI) aP7> (normoxic areas)fi, Wfefc^feL, MS JflL (P=flg 



Stifctf, tt9^T^5ffli) (ischemic areas)tt, ^LT^^E 

Lfc (ffigStu Uft (necrotic areas)«, S6©l$Tfe5 0 ZtlZtl 

©ffl»»^*^* ■¥ > «ny tra-#-ffi;MJ£j£ (computer planime 
try)£ J: o tft^tli o 



[ 0 0 8 1 ] 




B. 




B§^ : 




a q . 


zktt (aqueous) 


cone. 


illJP& (concentrated) 


DM F 


N , N-->7f/l/*;l/A7U* 


DM S 0 


5> ^ f- )V 7. ;1/ * + i/ F 


E I 


m^mms *yit (nmfttt) 


E S I 




H P L C 




L C - M S 




M p . 




M S 




NMR 




of t h . 




R t 


« # 1$ H (HPLC) 


T H F 




[ 0 0 8 2 ] 





s jes © -r i x it gu 3& a r l * m *> „ 7;M>8i«TT*abnft. igito^r 
it, a i d r i c hfr5»ALfcjgffi*M£««-rscfca:<£fflLfco u ay^" 

Sfttt "J";*" ft, Me r c k K G a A c omp a n y*6<5i/U*W6 0(0 
. 040mm-0. 063mm) §f liiftlfa H 5 1 2 (Buechi 5 12) 

[ 0 0 8 3 ] 

#8 (preparative) H P L C?»«Sttfcfl:£&tt» ?gm^JtLT7-fr r- ^ h U ;l/ £: * 
* ffl l : 9 6> 9 : io^5j;iyh*ttll!URPi 8-*7i?«»Sftfe. 
[ 0 0 8 4 ] 
LC-MS/HPLC # ft : 
L C - M S 1 

l?5:Mi cromass Quattro LCZ, HP 1 1 0 0 ; : I) p t i 

sphere HDO, 50mmX2. 0mm, 3 p m l ffi mm k 7k + 0 . 0 5%^| 
, ® mm B : 7 ■£ b - h V )l + 0 . 0 5%fS;y7->'i>h: 0. 0 # 1 0 0 % A -> 
0. 2ft 1 0 0 % A ^ 2 . 9 # 3 0 % A 3 . 1 ft 1 0 % A ^ 4 . 5 # 10% A 
; * - 7 > : 5 5 °C ; M : 0 . 8 m 1 ; UVftffl: 2 0 8 - 4 0 0 n m.- 
[ 0 0 8 5 ] 
L C-MS^S2 

lg: Wa t e r s Alliance 2790 LC;#5A: Symmetry 
CI 8, 50mmx2. 1mm, 3. 5jim;}gtfiJWA:zk+0. 1 % 4* » , ®tHMB : 
7-bh-h'J;V+0. )"7-;iyF : 0. Oft 5 % B -> 5 . Oft 10%B 

-> 6 . 0 ft 1 0%B ;Sg: 5 0t ;S2: 1. 0 m I I ft ; U V & ffi : 2 1 0 n m „ 
[ 0 0 8 6 ] 
L C - M S 7j & 3 

SS:Mi cromass Platform LCZ, H P 1 1 0 0 ; AH : A q u 
asil C-18, 50mmX2. 0mm, 3 /i m ; ?§ fct} 8'J A : 7k + 0 . 0 5%^l, 

m mm b ■ 7 -b h - b v ji + o . 05% %m ; y 5 ^>*x y h : 0 . 0 # 1 0 0 % a -> 0 



. 2 ft 1 0 0 % A -> 2 . 9ft 3 0 % A 3 . 1 ft 1 0 % A -M . 5ft 10%A; 
*-7y:55°C;fttji:0. 8 m l/» ; U VlHi : 2 0 8 - 4 0 0 nm„ 
[ 0 0 8 7 ] 
H P L C % 4 

: H P 1 100 (DAD&tHggftt) ; t>7 A : Kromas i 1 RP-18, 6 
0 m m X 2mm, 3. 5 ji m ; jgtliSJ: A=5mlHCI0,/l H 2 0, B = 7-t h 
- h 'J 71/ : ? 7 ~>* x y h : O # 2 % B , 0 . 5 ft 2 % B , 4 . 5 # 9 0 % B , 6 . 
5# 9 0%B :«[>§: 0. 75ml/»;fifi: 30t ; UV^tfi: 2 1 Onmo 
[ 0 0 8 8 ] 

LC-MS ism 5 10 
$g£:Micromass T 0 F - MU X y?-7H"X mm**.? \s << y i? x. 
^^ay(Interface 4 — fold parallel Injection 
)-HPLC Waters 6 0 0 ; : U p t i s p h e r e HDO, 50m 

m x 2 . 0 m m , 3. 0 ft m ; i§ tH #J A : 1 l*+lml 50%^|, fcB #J B : 1 17 
th^F'J^+lml 50%^!; ?7^x>h : 0. Oft 1 0 0 % A -> 0 . 2 ft 1 
00%A->2. 9 # 3 0 A -> 3 . I ft 1 0%A->4. 5ft 1 0 % A -» 4 . 6ft 1 
0 0 % A -» 6 . 5 ft 1 0 0 % A ; * -7 > : mU ', WL& ■ 0 . 8 m 1 I ft \ U V & tB : 
2 1 0 n m o 



1ig§:Micromass Platform LCZ-HPLC Agilent S 
erie 1100;#vA:Grom-SIL 120 ODS-4HE, 50mmX 
2. Omm, 3 ji m ; }§ tH JW A : 1 I * + 1 m 1 5 0 jgtH^JB: 1 17tF-h 

^l/+lml5 0%*l;)"7->'iyl-:0. 0 ft 1 0 0 % A -» 0 . 2 # 1 0 0 % A 
-> 2 . 9 # 3 0 % A ^ 3 . 1 # 1 0 % A -> 4 . 5 # 10%A;t- ^> : 5 5 t ; 
j^jl:0. 8ml/^; UVtffl: 2 0 8 - 4 0 0 nm„ 
[ 0 0 9 0 ] 
LC-MS 7j & 7 

88 : M i c r oma s s Quattro LCZ-HPLC Agilent Se 
rie 1100;#^A:Uptisphere HDO, 5 0 m m x 2 . Omm, 3 30 
H m ; til ffl A : 1 1 zk + 1 m 1 50%^!, *3 fcB #J B : 1 I 7t h - h U;H 1 m 1 5 
0«^|;^7^iyh:0. 0 ft 1 0 0 % A -> 0 . 2 # 1 0 0 % A -» 2 . 9 ft 3 

0 % A -> 3 . 17) 1 0 % A -> 4 . 5ft 1 0 % A ; * - 7 y : 5 5 °C : St 51 : 0 . 8m 

1 I ft I U V & Hi : 208-400nm o 
[ 0 0 9 1 ] 

m^gm : 

^SSfflJ 1 A 

2-7*at-5 - (1, 3- , ;**y5y-2-'C*) ey^y 

Cfti 3 ] 



6 - 7 a - 3 - tf U ^ > # ;W<?;I/x t H (6-Bromo-3-pyrldinecarbaldehyde) ( 5 0 
Omg, 2. 7 m m o 1 ) £ 1 , 2 - X & y ¥ * — ;K2 0 0 mg, 3. 2 m m o 1 ) £ 
. mffi.l$%l&t3 ZZfr 4 ~y X $ - 5 h 5 v -? (Dean-Stark trap)£ fit ftjg 7 7 X n 50 



[ 0 0 8 9 ] 

LC-MS^S6 




y^-V XM 5 (Amberlyst 15) (1 OOmg) £ t. & fC r-;l/X> (50ml) 

lRfl:0. 4 8 9 g (ii«i©7 9%) 

H P L C (7a)* 4 ) : 3 . 4 6 # 

MS (ESIpos) :m/z = 231 (M + H) + 

1 H-NMR (300 MHz, CDC1 3 ): 6 = 8.46 (d, 1H), 7.64 (■, 1H), 7.49 (m. 1H), 4.15-4.0 
0 (m, 4H) ppm. 

C 0 0 9 2 ] 10 

mmm 2 a 

5 - ( 1 , 3-^+V7>-2-f;l-) - 2- £U5>>*>b#-M;^ 
HL 1 4 ] 
CN 



^ S6 0»J 1 A ( 2 . 8g, 12. 5mmol),->7V|tffiiS(l. 6 g , 13. 8mm 
o 1) feitff h7 + X (F'J7iZ^*X7^y) ^7^-)A (0) (1. 4g, 1. 
3 m m o 1 ) ^i/'^;l/*;^7U* (1 OOml) icmB L, 8 0 tt'HS (1 8 B# Pal 
) Mft?Z> 0 + (HJ7i-A*X7^) /^v^^A (0) (0. 1 g) 

*tuz-. %.fc%utfi&& ( i 8 mm) 8 o °cxmn #<^-z?, 2 b (48 b#r3 

) SlSTSiii-rS, ®M*M£TXm£L. mmiCTk (100ml) £ fin QuRVBttm 
l&xf-rt, (1 1) T'tttHtSo W^ffl^^Tk (2 00ml) XfoftL, KtSf7^*>"7 A 

-zkfci^-eg^ ML, KST-eigli-r So Siift^Sffl»Ji:Lt>'^D'\^^y 

gh&mmm t hxm& 0 

WA ■ 0 . 94g (SotIR»<7)4 2%) 

HPLC (7JS4) : 3. 2 1» 

MS (ESIpos) : m / z = 1 7 7 (M + H) + 

'H-NMR (400 MHz, DMS0-d 6 ): S = 8.81 (s, 1H), 8.09 (s, 2H) , 5.95 (s, 1H), 4.13-3 
.94 (m, 4 H) ppm. 
[ 0 0 9 3 ] 

^ m m 3 A 

5-*;l/5;l/-2-i;ys?5'* Jl # ^ h >J ;V 
[ {t 1 5 ] 40 



T^a) : 

Dodd, D. et al. [J. Org. Chem. 1992, 57, 7226-7 

234] v&mizmuxmmz ns : 7 -t h 85 : 1 5 (59. 5mi) © 5 50 




\_7 



20 




- ( i , 3 - i/**v?y - 2 - J /i) - 2 - tf y *? y ± & # x h u ;P ( H 01 2 a ; 8 

5 0mg, 4. 8mmo 1) OlffiSlC, /<7 - h;H>^;l/*>» (1 0 2rag, 0 
. 5 9 mm o 1 ) £ijnx. § 0 £f5£|*£ (1 8 BR) liSTT'ftffL, 3fc^T?, Itc;^ 

(5 0mg) 43 J: tf 7k (5ml) £ An 3 0 RlSttHt4 8«r(ffljB 

f- ( quenched) t So C©£j*ftl*»ilx?-/1/ (10 0m IT* 30) t 5 tfi L ^ g^^v^ 
^'>^i»-z»caiSjT?|gjib, Ii§L> I^TfiltSo ffi£l£Hj*#8lHPLCT?fi!« 

IRS : 0 . 6 6 g (SlilR«<D 9 3 %) 

: 8 0 - 8 2 t 
H P L C (7a ffi 4 ) : 2 . 13» 
MS (ESIpos) :m/z = 133 (M + H) + 

1 H-NMR (400 MHz , DMS0-d 6 ): S = 10.18 (s, 1H), 9.21 (m, 1H) , 8.49 (m, 1H), 8.27 
(in, 1H) ppra. 
[ 0 0 9 4 ] 
^Sb) : 

1. 04g (8. 2mmol) <D**V 'J;l/)n U K (oxalylchloride)* 8ml©^ 
^nn^^y|:i»t§ 0 - 7 8tT\ 1. 28g(l6. 4 m m o 1 ) <D V * f- )l X )V 

* * yfc&fl? LfcHSfcflJ 5 A (Dit&m 1 g (7. 46mmol)£jta;U - 7 8 °CT*<DJ1 
#£Jgfc2B#|igtt«-fS. 3. 4g (33. 6mmol)©h»Jxf-;l/75>* 

1TL, MS* COil^1l!%*7A^DYh^77^ - (->•;*, ?§ 

fcB #J S'*p^*tfVfr&^*n'\*'y-://I*Itx?-;l/2 : l) CioTiltSo 
iRfi : 0 . 76g (SI&iKScD7 7%) 

[ 0 0 9 5 ] 

flSfflJ 4 A 

5 - ^ i- )V - 2 - M y v y fs A/ # x h u ;v 
[ ft i 6 ] 



36g ( 2 0 9 mmo 1) © 2 - 7nt - 5 - ^f;^ ij t 3 7 . 5g (4 18m 
mo 1 ) CD > 7 yitffi (copper cyanide)* 5 0 0 m 1 <D 'J * =f- )V $ A/ A 7 5 K <f> T* 2 B* 
FlSfit^c 5 0 1C $ T'^^I t tcm. 10%7>t-7*iSS ( 5 0 0 ml) «8»L4 

^n^-yy/Mx^rt. 9 : l) Ei^tiifSo 

: i 8 g (mmw.m<D i 3 %) 

1 H-NMR (300 MHz, CDC1 3 ): 5 = 2.4 (s, 3H) , 7.6 (a, 2H) , 8.6 (s, 1H) ppm. 
[ 0 0 9 6 ] 
MMM 5 A 

5 - (tFD + i/^f;l/) - 2 - If y V y * ;l/ # - V V )V 



CN 




[ it 1 7 ] 



CN 




MMW 4 A<Dit&ty ( 1 3 g, 1 1 Ommo 1) ^4 0 Om 1 Cff7^Dn^ni; 

29. 4g (1 65mmo 1) (DN-7niX^->y^F (N-bromosuc 
cinimide) t 0 . 4 g (1. 6 m m o 1 ) <D V < 7 7 -Y ;V ^ ;1/ :t + ~7 F (d ibenzoylperox id 
e)£ita;l3o 3 ftffljSffi L, ^ L T 3: -e?£iP L , ^jlf^o ££>M$£ 

o Hfc*2b0ml©3?tf*tf7*£tf200ml©#fc»J*L, K 16 * /l> 2"> A (4 4 
g, 4 4 Ommo 1) * in * , # , C©ffl£»*2BfWa»ETT*iJt*l i ?-S. S S $ T* 

vy^^^AfSSL, 8»**2Tlf»StS. i)S**^n7F{f77-f- (-7U* 
. ^m^J ->^B'N + ^y/SSif;l/ 2 : l) tioTfflltS. 
ifc«:5. 2g(SlgiiK»©3 5%) 

'H-NMR (300 MHz, DMS0-d 6 ): 5 = 4.7 (d, 2H) , 5.6 (t, 1H), 8.0 (a, 2H) , 8.7 (s, 1 
H) ppm. 
[ 0 0 9 7 ] 

If* 4 - (4-->7/7i-^) - 6- ^5^ * - 2- ^- + V- 1 - [3 - ( MJ 7 
;1/ ^- n ^ ^ ;b ) 7 x - ;1/ ] - 1 , 2 , 3 , 4 - f F 7 t K p - 5 - ^ 'J ? A 

Ut 1 8 ] 



CN 




7. Og (34. 29mmol) © N — [3 - ( 7 ;l/ # D ) 7 x - * ] X 

(N-[3-(trif luoromethyl)phenyl]urea), 8. 9 9 g ( 6 8. 5 8 m m o 1 ) © A - is 7 
7 ^7X7 ;l/7tF , 8. 92g (68. 5 8mmol)©x?-;I/ 3-** 7 7*7 7 
— h (ethyl 3-oxobutanoate)i5 <k XS 2 0 g <D # V V 7 I? x ^ ;l/ x 7 -r * (polyphosphori 
c acid ethyl ester) £ 2 5 0 m 1 O T H F *T*iS^t§, C ©*g£ti£: 1 8^P^iigit 

is t U'\*yy/mM3.i L Jl'%m^T , V'U77^J;§77vA^DVh^v7-l'-JC e fcoT 

iK*: 13. 4 g (91%) 

1 H-NMR (200 MHz , DMS0-d 6 ): 8 = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q, 2H) : 5.4 (d, 1 



H); 7.6 (m, 3H); 7.7 (n, 3H) ; 7.9 (m, 2H) ; 8.4 (d, 1H) ppm. 
[ 0 0 9 8 ] 

mmm 2 

4 - {5-7-fc^/l/ - 6- ^^/1/ - 2- ** V-l - [3 - (MJ7**n^f;l/) 7 
x-;P] — 1-. 2, 3, 4 -f- h y t H n- 4 - e u 5 3?-;!/} V- h U ;l> 
[ft 1 9] 



CN 




265mg (1. 3mmol) ON- [3 - ( h U 7Hn^*)7i = /H Ms 
1 3 1 m g (1. Ommo 1) O 4 - ->7 7^yX7;l/ft K, feilf 1 OOmg (1. 
Ommo 1) 0) 2 , 4 - ^y^t y-»y^ 2 m 1 <D T H F ^T'll^-li, & £ , 8$ *® « <D 

zi & & & an * 3 „ coffl^»*jBSKTT?i 8m?$mwt%o mu*T°%iWLrc'&. mm* 

MSrTgffiSiJ^ LT->^n'\ + ty/iHxf;^S^T > 3/ U * <fc 
5*7i^DYF^77^-tioTllt5. 
IRM : 2 9 m g ( 7 %) 

'H-NMR (200 MHz, DMS0-d 6 ): 8 = 2.0 (s, 3H) ; 2.2 (s, 3H) ; 5.5 (d, 1H); 7.5 (m, 1 
H); 7.6 (m, 3H); 7.7 d, 1H) \ 7.8 (m, 1H); 7.9 (m, 2H) ; 8.5 (d, 1H) ppm. 
[ 0 0 9 9 ] 

mmm 3 

X =f- il 4 - (4-7Dt7i-;l/) - 6 - 2 - 2 - * *V - 1 - [3 - (hU7 
;b * n * ;l/ ) 7i-;H - 1 , 2 , 3 . 4 -f h 7 t F D - 5 - ^ 'J = '>*>A;H + -> 
y- h 
I it 2 0 ] 



Br 




204mg (1. Ommol) © N - [3 - (h'J7^*D^;H 7x^;l/] ^ fit , 
14 2mg (0. 7 7mmo 1) 0 4- 7Dt^>X7;l/fli h\ liitf 1 OOmg (0 
. 77mmo 1) OlfA 3 - t + V 7^ 7 7 - h * 2 tn 1 © T H F * tliJ t, # 

^ > ttiii©ji^^^Ap^So cos^«*ja»£T-ei 8 hs m m # t s . m s » si l 

fc&> il^ISTT'lS L, gSMfciSfflSiJi: LTf ^B'n** W»Hf /l/tfl^T 



IR« : 2 3 m g ( 6 %) 

'H-NHR (200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) I 2.0 (s, 3H) ; 4.0 (q, 2H) ; 5.3 (d, 1 
H); 7.4 (m, 2H); 7.6 (m, 3H) ; 7.7 (m. 3H) ; 8.3 (d, 1H) ppm. 
CO 1 0 0] 

mmm a 

Xf;l/ 4 - (4->777i^A) -6-*^;V-2-**7-l- [ 4 - 7 ;l/ * a 

7i-;H - l, 2, 3, 4-fF7tFa-5-if'J5->*>A;l/«*->7-h 
Cfb 2 i ] 



CN 




154mg (1. 0mmol)(DN-[4-7;l/*n7x^.;l/]^^, lOlmg (0 
. 7 7mmo 1) © 4 - ->7 / ^^X/^f t F, *5 <fc 1 0 0 m g (0. 77mmol 
) 3-**V7if/7-h*2m 1 OTH FifTfllS*, ^ tC % & & » O ii 

*7A^nYF^77^-iaoTiat5o 
iKM: 40mg (l 4%) 

'H-NMR (200 MHz , DMS0-d 6 ): 8 = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q, 2H) ; 5.3 (d, 1 30 
H); 7.3 (m, 4H); 7.5 (m, 2H) ; 7.9 (m, 2H); 8.3 (d, 1H) ppm. 
[0101] 

mmm 5 

xf;V 4 - (4-->7/7i-;l/) - 6- ^^ ;l/ - 2- ^-^7- 1 - [ 3 - ^ a n 7 
-1, 2, 3, 4-fF7tKP-5-lf l J5^VA;l/^*i'7-b 
[ fk 2 2 ] 




20 




40 



170mg (1. Ommo 1) «N- [3 - *007ii;V] KX. lOOmg (0. 
77mmo 1) <D 4 - i/ 7 / ^ y X7 ;l/f t Kfeitf 1 OOmg (0. 77mmo 1) <D 50 



^ip^Sc c ©fi^fli*jSijKT"e i 8«Fiaa»-rso Miss tfcti, si^sst 

IK 1 : 1 3 m g ( 4 % ) 

1 H-NMR (200 MHz, DMS0-d 6 ): <5 = 1.1 (t, 3H) ; 2.1 (s, 3H) ; 4.0 (q, 2H) I 5.3 (d. 1 

H); 7.2 (m, 1H); 7.4 (m, 3H) ; 7.5 (m, 2H) : 7.9 (m, 2H) ; 8.3 (d, 1H) ppm. 
[0102] 



(i s) - 2 - * h * i/ - i - ^f;i/-2-t*yif;i/ 4 - (4-->7;7i-^ 
) -6-*^;l/-2-**V-l- [3 - (F'J7;^n^;l/) 7 x r. ;1/ ] -1, 2, 

C ft 2 3 ] 



200mg (0. 98mmol) ON- [3 - (f'J7;^D^f ^) 7 x ^/U] mm 
. 129mg (0. 98mmo I) <D 4 -i/TyOXT^rt H> 92mg (0. 49 
mmo 1) <D (1 S) - 2 1 -^f ^- 2 -t* Vlf ;P 3-t*V7? 

/ 7- K *5 <fc 2 9 5 mg^1?iJ'jyllf;Vl^f;^3m l©THFt|>1*fiiB£-& 

l . a *i * mm an t u->^'\+t>/iiif;^ffl^t > *> u * k § * 5 a # n 

iRfi : 9 6 m g (40%) 

1 H-NMR (200 MHz, DMS0-d 6 ): S = 1.3 (d, 3H) ; 1.4 (d , 3H) ; 2.0 (s, 3H+3H); 3.6 (s 

, 3H); 3.6 (s, 3H); 5.0 (m, 1H+1H); 5.4 (m, 1H+1H); 7.6-7.9 (ra, 8H+8H) ; 8.4 (m, 
1H+1H) ppm. 



4 - {6-*?)V-5 - ( 4 - t ;l/ * U - A> ft JV # n ;V ) - 2 - * * V - 1 - [ 3 - ( 
h'J7;l/tn^f;l/) 7x^;b] - l, 2, 3, 4-ft-7tKn-4-ifj;-7z;l/) 



«fl!l 6 



CN 




[0103] 



[ it 2 4 ] 




1 50mg (0. 73mmo I) <£> N - [3 - (hU 7 ;M" u^/H7i-iH M 
> 96mg (0. 7 3mmo 1 ) © 4 - v-T/^VXT^f t F, 63mg (0. 37m 
mol) <D 4 - ( 4 - t ;V * U - ;P ) - 4 - t + V- 2 - 7"^ / >fe <trf 2 2 0 m g 
iJijy|lf;I/lXf;^3mlCTHF^*li!tS. C©g£1**aaKTTM 81$ 
^«t^o SfiSTftffliLfca, jg^^m^TT'ltS U 8i g £ r§ Hi #J i: LT i? 5 u n 



iKi : 2 8rag (16%) 

'H-NMR (300 MHz , DMS0-d 6 ): 5 = 1.5 (s, 3H) ; 3.1 (m, 4H) ; 3.6 (in, 4H) ; 5.3 (br.s 
, 1H); 7.6 (m, 2H); 7.7 (m, 1H); 7.8 (m, 2H) : 7.9 (m, 2H) ; 8.0 (br.s, 1H) ppm. 
[0104] 



4 - (4-->777ix;l/) — N , H - *? x.?- A/ - G - * * i\, - 2 - Or * V - \ - [3 
- (hn/^D^/l-) 7i^/l/] -1, 2 , 3, 4-fh7tFn-5-lfiJ 
i3 ;l/ jJ? * -9- 5 K 
[ft 2 5 ] 



200mg (0. 98mmo 1) £> N - [3 - ( h U 7 ;V * n ^ =f- )\> ) 7 x ^ Jl ] IS Jg 
, 128mg (0. 98mmol)©4-->7/^^X7;l'f f t:K, 77mg (0. 49 
mmol) <D 4 - (4 - ->"xf /l/T?/) - 4 - * + 2 - 7^/^6*0 2 9 5 mg 

IR * : 106mg (47%) 



gfeffl) 8 



H 3 cr >r 

H 3 CTH 3 C 




1 H-NMR (300 MHz , DMS0-d 6 ): S = 0.9 (m, 6H) I 3.1 (m, 4H) ; 5.2 (br.s, 1H); 7.6 (m 
, 2H); 7.7 (m, 1H); 7.8 (m, 2H) ; 7.9 (m, 2H) ; 8.0 (brs, 1H) ppm. 
[0 1 0 5] 

mmm9 

6-757-4 - (4-i/7/7i-;l/) -2-**y-l- [3 - ( h U 7 71/ * O * 
7i-^] -1, 2, 3, 4 -r h 7 t KD - 5 - tf U 5 i?y h V )V 

lit 2 6 ] 



CN 




400mg (1. 9 7mmol) <D N — [3 - ( h V 7 )V * D * )\> ) 7x^;l/] IS fit 
, 1 9 9 m g ( 1 . 5 1mmo 1) C4-J/7/^yX7*ft FUJiff 1 0 Omg (1 
. 5 1mmol)Ovny^h'J;^ (malononitrile)£: 2 m 1 OTH FtftllL, 3fc K 

IK S : 4 m g ( 1 % ) 

'H-NMR (400 MHz , DMS0-d 6 ): S = 5.2 (d, 1H); 6.0 (s, 2H) ; 7.6 (ra, 3H) ; 7.7 (ra, 2 
H); 7.8 (m, 1H); 7.9 (m, 2H) 8.4 (d, 1H) ppm. 
[0 1 0 6] 

mmm i o 

x^-;l/ 4 - ( 4 - 5/ 7 / 7 x x jV ) - 3- *}]s5.jl-6-t?-)l-2-**V-l- 
[3 - (F'J7Wn^;l/) 7x^;l/] -1, 2, 3, 4 -f b 7 t F D- 5 - (f 'J 5 

y jj )l t" * ~> 9 - h 
Clk 2 7 ] 



CN 




1 0 0 m g ( 0 . 2 3mmo 1) OtlSW 1 * 1 m 1 Oi?^ f**/PA75 Kfc8* t 
, #{C X 3 5. 7mg (0. 2 3mmo 1) 0*X*'J;V^n 'J F (phosphorylchloride 

HPLCiaotlltS,, 



IRI : 4 3mg (4 1%) 

1 H-NMR (300 MHz, DMS0-d 6 ): 8 = 1.1 (t, 3H) ; 2.1 (s, 3H); 4.1 (q. 2H) ; 6.4 (s, 1 
H); 7.6 (a, 2H); 7.7 (in, 1H); 7.8 (■. 1H); 7.9 (m, 4H) ; 9.2 (s, 1H) ppm. 
[0107] 



4 - (4-->7/7i-;l/) - 6- ^^;U-2-^- + V- 1 - [3 - (h'J7;V*D^ 
f - ;l/ ) 7i-;P] - l, 2, 3, 4-fh7t Kn-5-e';5->*>A;l/5j?^S!l 

[ ft 2 8 ] 
CN 




3g ( 7 m m o 1 ) OHSS0IJl*5OmI<!!)zkfcx^y — ;l/tfiOiOOml©5%7Ktt 
iiL, 8ffi * « ttl 8J L T S> * n n * * * / - >!/ * ffi ^ T\ '>U*tJ:S*5A 
: 1. 27g (45%) 

2.0 (s, 3H); 5.4 (d, 1H); 7.6 (in, 1H)I 7.6 (a, 2 
.9 (m, 3H); 8.3 (d, 1H); 12.5 (s, 1H) ppm. 



1 H-NMR (300 MHz , DMS0-d 6 ): 8 = 
H) ; 7.7 (m, 1H) ; 7.8 (m, 1H) I 7 
CO 1 0 8] 

mmm 1 2 



4 - (4->>7/7i;;l/) - 
h'J7;l/ta^;l/) 7 x n ;H 
# * -9" 5 F 
C it 2 9 ] 
CN 



6-^f-;l/-2-3}-^V-N-7 > Dlf;l/-l- [3 - ( 
-1, 2, 3, 4-fF7tFn-5-t:'J5'>*yA;l/ 




H 



3 

40mg (0. lmmo 1) OjKitWl 1 *2m 1 O j ;^f4/*;I/i75 FfcSIL, 
7mg(0. 1 lmmo 1) O n - (f;l/7 5 >^ 1 5 m g ( 0 . 1 1 m m o 1 ) <D 1 
-tHn^f - 1 H - ^ > V h 'J 7 ( 1-hydroxy-lH-benzotriazole hydrate 

) *5 <fc CM 2 m g ( 0 . lmmo 1 ) <D 4 - f - ;U 7 5 / ^ U ^* > £ iQ x. £ „ K IS i£ £ 
VS* 0 XX'MWL, ^^T\ 2 lmg (0. 1 lmmo 1) <D 1 - (3-^^f;l/757 



mmnt. x^v, 7ktmm^rjisZtmz.2>o GmmtzmmykftGnmikmi] u t> k (satu 

rated aqueous KHS0 4 X 7j< & <fc & ?J< & # U SSlt f 'J •) AT'SIl> I^TT'I^ 
IK A : 2 9 m g (66%) 

'H-NMR (300 MHz, DMS0-d 6 ): <5 = 0.7 (t, 3H) ; 1.3 (sext, 2H) ; 1.7 (s, 3H) ; 3.0 (q 
, 2H); 5.4 (d, 1H); 7.6 (m, 3H) : 7.7 (m, 2H) ; 7.8 (m, 2H) ; 7.9 (m, 1H); 8.1 (d, 
1H) ppm. 
[0109] 

4 - (4-->7/7i-;l/) — N — (2-^ F + ">if;l/) - 6- *?fr-2-**V 
-1- [3 - (f'J7;Un^f;l/) 7i~;H'-l, 2 , 3, 4-f h5tKn-5- 
tf U 5 ^ V * ;l/ J}? * it 5 F 
[ft 3 0] 



CN 




48mg (0. 1 2mmo I) OSISflll 1 t 2 m 1 Of^f ;l/*;I/i»75 KfcSUL 
> 1 0 m g ( 0 . 1 3mrao 1) 0 V> 1 8 m g ( 0 . 13mm 

o l).Ol-tKn + j/-i H-^yVh'J7 V-yl/zkaW* J: tf l 5 m g ( 0 . 1 2 m 
mo 1) ® 4 5 7 If l> 2>:/*an*. S, S JSS £ « * 0 °C flt # t % 

25mg (0. 1 3 m m o 1 ) <D 1 - ( 3 - iX* p< ^ ;l/ 7 ^ / :/ D £ ;P ) - 3 - X f - ;l/ # ;l, 

iRft : 2 2 m g (40%) 

1 H-NHR (300 MHz, DMS0-d 6 ): <5 = 1.7 (s, 3H) : 3.2 (s, 3H) : 3.3 (m, 4H); 5.4 (d. 1 
H); 7.6 (m, 3H); 7.7 (a. 3H) I 7.9 (m, 2H) ; 8.1 (in, 1H) ppm. 
[01 1 0 ] 

nmm 1 4 

x ^ ;l/ 4 - (4-i/7/7i-;W - 3, 6-v ? ^7 L ;l/-2-^-*V-l - [3 - ( 
h'J7**D^f/V) 7i = *] -1, 2, 3, 4-f h7tFn-5-^'J$-7>A;l/ 



C it 3 1 ] 



CN 




8 9 m g (0. 2 1mmol)©HS&#Jl£THF2ml#<D60%7j<il{fc^hy , >A 
(ft »»(£©) 12. 4mg (0. 3 lmmo 1) IMti^S. il©rg£tl£giST- 
2I^M3$1-§, # V> T* , 2 6 m g ( 0 . 2 l m m o I ) ©WlftS^^/l/fciD*., & > 

o 

IK* : 8 5 m g (93%) 

'H-NMR (200 MHz , DMS0-d 6 ): S = 1.1 (t. 3H) ; 2.0 (s, 3H) : 2.8 (s, 3H) ', 4.0 (q, 2 
H); 5.5 (s, 1H); 7.6 (m, 3H) ; 7.7 (m, 1H); 7.8 (m, 2H) ; 7.9 (m, 2H) ppm. 
[01 1 1 ] 

mmm 1 5 

if^ 3 - 7-bf 4 - (4 -■>7/7i-)l') - 6- ^^-;l/-2-^- + V-i- 
[3 - (f'J7;btn^;l/) y x - ;!,] - l , 2, 3, 4-f F7t 
^ * ;U # * 7 - h 

[It3 2] 



CN 




lOOmg (0. 23mmol)(DHSSfi?lJl^THF2ml'4JCD60%7j<^{b^h , J , 7 
A ( 8£ <M * © ) 12mg (0. 2 8mmo 1 ) C ©S^l^IiST* 2 

Bli!?t5, #^T*, 9 1 m g ( 1 . 1 6 mm o 1 ) © ^ it T -fe ^ 7b (acetyl chloride 
)£*P*., c ©S-&»*MT*Mfc 2 l$|ffli*#t 3„ 2fc^T?, Tkt »»x^;l/*im 

x. % #«ffl*7k* «fc tf « * T? ifc & U Kflft?- h U £ U I^TT'I^^t 

&*l£-e3 0 &gfcj&i;t\ £fi!Sft^Ili:A7i^D7h^77^-$ftfcl:7jlRHPLC 

iRfi : 9 3 m g (85%) 

1 H-NMR (200 MHz, DMS0-d 6 ): 5 = 1.2 (t, 3H) ; 2.1 (s, 3H) ; 2.5 (s, 3H) : 4.2 (m. 2 



H); 6.7 (s, 1H); 7.4 (m, 1H); 7.5 (m, 2H) ; 7.6 (m, 1H); 7.7 (m, 1H); 7.8 (m, 1H) 
; 7.9 (m, 2H) ppm . 
[01 12] 
llij 6 

i?x?>l 6 - (4-->7;7ir;l/) - 4- ^f-;l/-2-^*V-3 - [3 - (h'J 
7 ;1/ * D ^ ^ ;1/ ) 7 x ^ )\y ] - 3 , 6 - V t K D - 1 , 5 ( 2 H ) - tT U 5 5> V V ti )l # 
* 7 - h 
[ ffc 3 3 ] 



lOOmg (0. 2 3 mm o 1 ) ©ill 1 H F 2 m 1 0 %7)<i<tt h 'J 

A(S£M^<7>) 12mg (0. 2 8 mm o 1 ) ft $9 ffi (C ft) £ Z> 0 C©iB£- ! ft*£ST*2 
^fSIfftl, 1 26mg (1. 1 6mmo 1) ©^nn^^x^;l/ 

*niJFA**t-F : ethyl chloridocarbonate)* An » # £ , CCDrl-atl^r^iS'CM 
t2^Mfft5o zkfc »»x^;l/*4n-it, W«ffi*7k43«t t>* i£ zk St U Bit 

t:*7i^o'vhy77^-Sfe HP LCEJ; oTfilt5 „ 

II: 92mg (79%) 

1 H-NMR (200 MHz , DMS0-d 6 ): 6 = 1.2 (t, 3H; t, 3H) : 2.1 (s, 3H) ; 4.2 (m, 2H); 4. 
3 (q, 2H); 6.4 (s, 1H); 7.4 (m, 1H); 7.5 (m, 3H) ; 7.7 (m, 1H); 7.8 (m, 1H); 7.9 
(m, 2H) ppm. 
[01 13] 

X 1- )V 4 - ( 4 - i/ 7 / 7 x x ;l/ ) - - (3-^fil/7ir^) - 2 

- * * V - 1 , 2, 3, 4-fF7tFD-5-ey5->*>A;l/t^->7-h 
[ft3 4] 



CN 




'O CH 3 



CN 




1 5 0 m g ( 1 . 0mmol)©N-[3-^^;l/7x^;l/]^^, 1 0 1 m g ( 0 . 
7 7mmo 1) <D 4 - 7 / ^ ^ X 7 /I/ r ' F 33 <fc t>* 1 OOmg (0. 7 7mmo 1) © 



3-t + V7^>|if;V (x^;I/ 3-**V7$/7-h : ethyl 3-oxobutanoate) 
iR* : 8 m g ( 3 %) 

'H-NMR (200 MHz, DMS0-d 6 ): 5 = 1.1 (t, 3H) I 2.0 (s, 3H) ; 2.3 (s, 3H) ; 4.0 (q, 2 
H); 5.3 (d, 1H); 7.0 (m, 2H) ; 7.2 (m, 1H); 7.3 (m, 1H); 7.6 (m, 2H) : 7.9 (m, 2H) 
; 8.2 (d, 1H) ppm. 
[01 14] 

mm mi 8 

x f - ;l/ 4 - (4-*oo7xx;l/) -6-*?-)l-2-**y- 1 - [3 - ( h U 7 
;1/ a ^ ;b ) 7i-/H - l , 2 , 3 , 4 - r h ? K d - 5 - tf U 5 5> V * /I/ # * 

[ ft 3 5 ] 



CI 




204mg (1. Ommo 1) £>N~ [3 - (l-n^to^;!') 7 x x ;l/ ] R £ . 
108mg (0. 7 7mmo 1) <D4-^nn^>'X5';l/fli Fi3J:(/l OOmg (0. 
7 7mmol) O 3 - * *V 2 m 1 OT H F (ffcll t, # fc , MUM 

IK » : 29mg (9%) 

'H-NMR (200 MHz , DMS0-d 6 ): 5 = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q, 2H) I 5.3 (d, 1 
H); 7.5 (m, 5H); 7.6 (m. 1H); 7.7 (m, 2H) ; 8.3 (d, 1H) ppm. 
[0115] 

mmm 1 9 

x =}- ;l/ 6 - (7ai/f)H - 4- (4 - i/7/7i^;b) -2-**V-l- [3 
- ( h V 7 U * *f- ;]/ ) 7i-;l/] -1, 2, 3, 4 - f h 7 t Fn - 5 - !^ 'J 5 v'y 
* ;l/ jf* 4 1 v' 7 — h 



[ it 3 6 ] 
CN 




O "CH 3 
-Br 



3 g (7mmo 1) 0 Om 1 <D*nn*^At»It«, Otf, 55 

8mg (3. 4 8mmo 1) ©II^ITtS. C (DUG W * MUX* 2 mfflMn L . ^ 

M : 3. 2 g (90%) 

'H-NMR (200 MHz , DMS0-d 6 ): 8 = 1.1 (t, 3H) ; 4.0 (q, 2H, d, 1H); 4.6 (br d. 1H); 
5.4 (d, 1H); 7.6 (m, 3H) ; 7.7 (m, 2H) I 7.8 (m, 1H); 7.9 (m, 2H) ; 8.6 (d, 1H) pp 



m & m 2 0 

x^;l/ 4- (4-'>777ixW -6- [ ;l/7 57) -2-4- + 

V - 1 - [3 - (hU7;^n^f 7xn;V] -1, 2, 3. 4-ff7fcFD-5 

[ ft 3 7 ] 



20mg (0. O4mmo 1) OSIltffil 9 % 2 m I ©7t h ytSIIL, ^K, 8m 
g (0. 1 Oramo 1) O^if/l/TSy^lO^S. C©g^»*^fi^l8«ffflltJ¥L 
, ?i^T\ M^I^TT'iStSo «S«^lSHPLCR:J:oT»l!t5, 
IR» : 1 5 m g (75%) 

'H-NMR (300 MHz, DHS0-d 6 ): <5 = 0.6 (t, 6H) : 1.1 (t, 3H) ; 2.0 (m, 2H) ; 2.2 (a, 2 
H); 3.1 (br d, 1H); 3.9 (br d, 1H); 4.1 (q, 2H) ; 5.4 (d, 1H); 7.5 (m, 1H); 7.6 ( 
m, 4H); 7.7 (m, 1H); 7.9 (in, 2H) ppm. 
[01 17] 

mmm2 1 

x =f- ;l/ 6 - - 4- (4-i/7/7i^;I/) - 2 - * * V - 1 - [ 

3 - (h'J7;Hn^;l/) 7i-;I/] - i, 2, 3, 4 - f h5K Fn-5-lfU 5f 



m . 



[0116] 



CN 




y iJ Jl # 

[It38] 
CN 



- h 




5 0 m g (0. 1 Ommo 1) © H SS #J 1 9*2 in 1 07t hVli 



mg (0. 2 0 m m o 1) <D 7 - V y % 1}Q Z & 0 COji^ft*: 

il^^SH PLCtioT! 



17 1 8 



18 



.1 (t, 3H); 3.6 (d/d, 
6.5 (m. 1H); 6.9 (m, 



1H) ; 
2H); 



: 2 8mg (55%) 
'H-NMR (300 MHz, DMS0-d 6 ): 8 = 1 
d, 1H); 5.4 (m, 2H); 6.2 (m, 2H) ; 
2H); 8.4 (d, 1H) ppm. 
[0118] 
H««2 2 

4 - (4-->777i-;l/) -6-*f-;l/-2-**v-i- 



( + ) 

(h'J7Jl/*D^;I/) 
;l/ 2/ ^ — h 
[ it 3 9 ] 
CN 



4.1 (q, 2H); 4.4 (d/ 
7.6 (a, 6H); 7.9 (m. 



[ 3 - 



7i-A] - 1 



4-f h5tHn-5-e"J5yy* 




1. 5m 1 OftHxf ;Kcj§SJnfe«:^« 1 OOrag, *7AKBD836 1 (ty 



v- N-^^jD^l/-L-D^->y- i - F K IS < * 7 ;I/ U * y 

;l/-fe U * * afllWIf&HI&fR EP-A-3799 1 7 #M) » 250mmX20mm 

, mtum mm^?)i. wim 2 5mi/^, si 2 3t, axi 2 5 0 0 ^ u t* 

ttj 2 5 4 n mo 

'H-NMR (300 MHz , DMS0-d 6 ): S = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q, 2H) : 5.4 (d, 1 
H); 7.6 (a, 3H); 7.7 (m, 2H) : 7.8 (m, 1H)I 7.9 (in, 2H) ', 8.4 (d, 1H) ppm. 

[a] 20 = +3. 3° (A = 5 8 9 nm, -^aD^>, c = 535. Omg/10 
0ml) 

[01 19] 



mm 2 3 



(-) -xf A 4 - (4-v'7/7ix;l/) - 3, 6-^^f-;l/-2-**V-l- 

[3- ( h U yjltu ^ 7i-;V] -1, 2, 3, 4 - f F 7 t H D - 5 - If V 5 

y * ;b Jj? * S/ 7 - h 
[(t40] 



lOOmg (0. 23mmol)©^M22£THF2ml^(960%7j<sgft^M; 
•)i (Illift^O) 14mg (0. 3 5mmo 1 ) IiIt*D^5 0 COffl^tofcSfi-? 
2 B$ Pal « # "T S o & V* T? , 2 9 m g ( 0 . 2 3 m m o 1 ) CD ffi g| ^ f- ;P % Ad X , # K % 
C©l^ftl*l!gfl!lc2i^lfft§. #v>T*, zk i: ft S x in * , #841%*% 

IRS : 7 6 m g (74%) 

'H-NMR (200 MHz, DMS0-d 6 ): 6 = 1.1 (t, 3H) : 2.0 (s, 3H) ; 2.8 (s, 3H) ; 4.0 (q, 2 
H); 5.5 (s, 1H); 7.6 (in, 3H) ; 7.7 (m, 1H); 7.8 (m, 2H) ; 7.9 (a, 2H) ppm. 

[a] 20 = -18. 1° (l = 5 8 9 nra, i? 2 u U * 2 y ^ c = 530. 0mg/l 
0 0ml) 

[0 1 2 0] 

g m m 2 4 

X 1- ;l/ 4 - ( 6 - i/ 7 S - 3 - \t U S> X /!/ ) - 6- ^^;l/-2-^- + V- l- [ 3 - 
(h'J7;Un^;l/) 7xx;V] - l, 2, 3, 4 -f h 7 t Fo - 5 - t! 'J 5 
71/ # 4 1 ~> 7 — h 
C ft 4 1 ] 



fh7tKD77>(5ra 1) *Ofli3A (7 6mg, 0. 5 8mmo 1) ©Iff 
® WL K s 3-^+V7"?>^xf;l/ (7 5rag, O. 5 8 m m o 1 ) , N - [3 - ( F 'J 
7;l/tn^f;I/) 7 x x ;!/ ] (1 l 8mg, 0. 58mmo 1) feitf*'J "J>8l 




O' ^CH 3 



CN 




f;HXf* ( 2 0 0 mg ; Cava et a 1. , J. Org. Chem. 1969 
, 3 4, 2 6 6 5 (D^miZ'&vTmtcicmmfS tltc) £ in * S <, RfcU^®* 2 BfS (4 
8 mm) MffiL, i§l?;DMS O (2ml) T'MU ^tHPLCtCt 

IR1 : 9 2mg ( H H lfc S © 3 5 % ) 

MS (ESIpos) :m/z = 431 (M + H) + 

H P L C (7?S 4 ) = 4 . 6 3 ft 

'H-NMR (300 MHz , DMS0-d 6 ): S = 8.76 (s, 1H), 8.36 (d, 1H), 8.16-8.00 (m, 2H) , 7 
.83-7-74 (m, 2H) , 7.75-7.58 (m, 2H) , 5.47 (d, 1H), 4.03 (quartet, 2H) , 2.06 (s, 
3H), 1.08 (t, 3H) ppm. 
[0121] 



4 - {5 - (lH-^^ 1 /-;Kl-'f;l/i;;Hr;l/) - 6- ^^)1-2-**^- 
1- [3 - (hiJ7;^D^f/l/) -1, 2, 3, 4-fh7tHD-4-e 

Lit 4 2 ] 



5ml ©Kl^^f ;l/*;VA75 K^(Oiii 1 1 Oft^»5 0 1 m g (1. 25mm 

0 1 ) & ffi £ ^ 5 6 7 m g ( 3 . 5 m m o 1 ) 0) N , N — ft >]/ # — )]/ 5? J 5. 5? V* — )l> (N, 
N-carbonyldiimidazole)^rinx 3 0 £ © £ iS » £ - Bfe $ fi L & > £ X£T 

IR 1 : 5 00mg ( H ti IK M © 8 8 . 6%) 
MS (EI) : m/z = 4 5 2 (M + H) + 

1 H-NMR (200 MHz , DMS0-d 6 ): 5 = 1.40 (d, 3H) , 5.5 (d, 1H), 7.0 (s, 1H), 7.55-8.0 
(m, 9H), 8.4 (s, 1H), 8.45 (d , 1H) ppm. 

[0122] 

mmm 2 6 

2-H Kn^v'If;!/ 4 - (4-->777i-/W -6-;*^/l/-2-**y- 1 - 
[3 - (h'J7;I/*B^f;l/) 7 x x ;l/ ] - l , 2, 3, 4 -f h5k Kn- 5 - If 'J 3 



Ml 2 5 



CN 




[ it 4 3 ] 



CN 




Mt&m 2 5 <Dit&®l 4 5 . 1 m g ( 0 . 1 mmo I ) *if 1/^^!) 3-*0. 5ml 

tcAp^^o i o o °ci? i mmmnt&o n^m. coifcfcm^vnitftmH 

PLC : Agilent Zorbax Extend C 1 8 20mmX5 

Omm, 5 n m ; ®MA i T -te h ~ h V )l , ft B : ?k + 0 . 1 %?I7 1^7^* 
I>F : 0» 10% A, 2 # 10 % A , 6 # 9 0 % A , 7ft 9 0 % A s 7. 1 # 
1 0 % A % 8 ft 1 0 % A ; Sft : 2 2 0 n m ; iiAi :» 5 0 0(j 1 ; SAtSt (numb 
er of injection) : 1) tioTWHf 5. t)S»*$^TV^77^'>3 X 20 

2 2mg (SHIRS© 4 9 . 4%) 
MS (EI) : m/z = 4 4 6 (M + H) + 

1 H-NMR (300 MHz, DMS0-d 6 ): S = 2.05 (d, 3H) , 3.5 (quartet, 2H) , 3.95-4.15 (m, 2 
H), 4.75 (tr, 1H), 5.45 (d, 1H), 7.55-7.75 (m, 5H) , 7.75 (d, 1H), 7.85 (d, 2H) , 
8.35 (d, 1H) ppm. 
[0 1 2 3] 



2 - (->7f;b75/) X =f- ;l/ 4 - (4—>7/:7x^;l/) - 6- ^f-;l/-2-^- + 
V - 1 - [3 - (h'J7;^P^f*) 7 x — JV ] -1, 2, 3, 4-f h7tFD-5 30 
- tf U ^ 5? ^ * ;1/ # * ~> ^ - h 

lit 4 4 ] 



^»W250ft^»45. lmg(0. lmmol)fc2-(S> 75/) 
-;b0. 5 m 1 {cjta*s 0 KfSig-&4&l£Sl§ l 0 0 t l HtHuMfp-TSo KB'&, c <D£JS 
i^t^^liSHP LC (*7i:Agi I ent Zorbax Extend C18 

20mmX50mm N 5 /i m ; SI A : 7 -fe h ^ h 'J ;K ^iB : 7j< + 0. 1 %M7 y 
*=-7 VvVX-y Y : Oft 10% A , 2ft 1 0 % A , 6 # 9 0 % A % 7 # 90 
% A , 7. 1^ 10% A, 8 # 10%A;igg:2 2 0 nm;aAl:i!l5 0 0 (il 50 




1R * : 24mg (aHlK«O50. 8%) 
MS (EI) :m/z = 473 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 5 = 2.05 (d, 3H) , 2.1 (s, 6H) , 2.4 (m, 2H), 4.1 (m, 
2H), 5.35 (d, 1H), 7.55 (d, 1H), 7.6 (d, 2H) , 7.7 (m, 2H) , 7.8 (d, 1H), 7.85 (d, 

2H), 8.35 (d, 1H) ppm. 

[0124] 

mmm z 8 

2 - ( 4 - If U 5> - 71/ ) 4 - (4->7/7i^;l') - 6- *i-)l-2-t* 10 

V-l- [3- (h'J7;^D)if;H 7ir;l/] - 1 , 2, 3, 4-fh7tFn-5 

- tr y 5 v y ■*> & $ * i/ ? - ]- 

lit 4 5 ] 



HfiS0IJ25<D{k-&^4 5. 1 m g ( 0 . 1 mmo 1) ^2 - ( 4 - ^ 'J x^y 
-;l/0. 5mMciP^i> o KJCS?g-&tl^^l0 0 o CT'l^^«^ , r5o^*nm> £<DRfo 
ig^l^^lHPLC (*7i:Agi lent Zorbax Extend C18 
20mmX50mnK 5 p m ; MM A : 7 -t b — h U ;K *g B : 7k + 0 . I %M7 y 
t-7;)*7->'iy(-:0^ 1 0 % A , 2 # 1 0 % A x 6 # 9 0 % A % 7 # 9 0 30 
% A , 7. 1 # 10% A, 8 # 10%A;$i:2 2 0 nm;aAl:l5 5 0 0 |i! 
;ftAi: l) EiotSStS. £fiS»*SA,-P^S 77 * 3 >ZMV>. KQTT'Wk 

Kl: 1 7mg (1IIK103 3. 5%) 
MS(EI):m/z = 507 (M + H) + 

'H-NMR (300 MHz. DMS0-d 6 ): 6 = 2.0 (d, 3H) , 2.9 (tr, 2H) , 4.3 (tr, 2H) , 5.25 (d 
, 1H), 7.15 (d, 2H), 7.45 (d, 2H), 7.5 (d, 1H), 7.65 (tr, 2H) , 7.8 (m, 3H) , 8.35 
(d, 1H), 8.4 (d, 2H) ppm. 



2 - ( 2 - tf y 'J - )]/ ) x 1- ;l/ 4 - (4-->7;7i-;l/) - 6- >t^;l/-2-** 
V-l - [3 - (hyy^^-a^^;!/) 7 x ^ ;P ] - l, 2, 3, 4-f h7tFn-5 

- tf y 5 *J y ii )]/ * > 7 - h 




20 



[0125] 

S as gg 2 9 



40 



[ft 4 6 ] 




2 5 CXtS® 4 5. 1 m g ( 0 . lmmo l) *2 - (2-(f'J *J-)l) x # J 
-;l/0. 5ml(cio^5. S^i^fS^*5l 0 0 1 5, l^^i, £ ©SfS 

S^tt^^IlSHPLC (*7i»: Agi lent Zorbax Extend C18 
20mmX50mm, 5 ^ra ; !§IA : 7th - hU;Kff!ttB:7fc+0. 1 % « 7 > 
t;7;^7S>xyM 1 0 % A , 2 # 1 0 % A , 6 # 9 0 % A % 7 % 9 0 

% A s 7. 1 # 1 0 % A . 8 # 10%A 2 2 0 n m ; SAi : 15 5 0 0 (i 1 

: mKm. ■ 1) (UoTlStS. ^fi!c^I^:^A,7?l,^ 7 v >? is a y KM®. »2TT'I 

its,, 

«!1 : 2 2mg ( 3 ft $ M <D 4 3 . 4%) 
MS (EI) : m / z = 5 0 7 (M + H) + 

1 H-NMR (300 MHz , DMS0-d 6 ): S = 2.0 (d, 3H) , 2.9 (tr, 2H) , 4.3 (tr, 2H) , 5.25 (d 
, 1H), 7.15 (d, 2H), 7.45 (d, 2H) , 7.5 (d, 1H), 7.65 (tr, 2H) , 7.8 (m, 3H) , 8.35 

(d, 1H), 8.4 (d, 2H) ppm. 

[0 1 2 6] 

1 m m 3 O 

2 - ( 2 - * * y - 1 - tf D U 5? x ;1/ ) x ;]/ 4 - (4-->7;7i-;V) - 6 - * 
9 L ;l/-2-^*V- 1 - [3 - (b'J7;l/*D^/V) 7 x x ;1/ ] - 1 , 2, 3, 4 - -f 



^SS#j2 5©ft-&^4 5. lmg (O. lmmo I) 4 1- (2 -t Ko + i'lf 

-2-\£uVi?/>0. 5 m 1 fc in * * „ RJ&m£®l*1fo I 0 0 °CX* I f$fflW.n-f Zo ft 

COSJSS^»*»JRHPLC (*7i : Ag 1 1 e n t Zorbax Ext 

end C18 2 O mm x 5 0 mm, 5 (i m ; SI A : 7t F 'J;k igflB : 7j< + 

0. 1 %!7>^r7 ; ^7^'xyh : 0^ 1 0 % A , 2 # 1 0 % A , 6 # 90% 

A, 7ft 90% A, 7. 1 # 10% A, 8ft 1 0%A 2 2 0 nm;aAl 



[ft 4 7 ] 



CN 




: ® 5 0 0 n l ; iiAi: l) {c<fc^T*fSf3o £.j&to%-£/uV^Z7 7 9 *>m y*m 

JR * : 2 5 m g (li ifc * 4 8 . 8%) 
MS (EI) :m/z = 513(M+H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 1.8 (quintet, 2H) , 2.0 (d, 3H) , 2.1 (tr. 2H) , 3. 
2 (tr, 2H), 3.4 (tr, 2H) , 4.0-4.2 (m, 2H) , 5.35 (d, 1H), 7.55 (d, 1H), 7.6 (d, 2 
H), 7.7 (tr, 2H), 7.8 (d, 1H), 7.9 (d, 2H) , 8.4 (d, 1H) ppm. 
[0127] 

mm m 1 4-1 eof m iz mux, $l<d it -svazmmt z 0 

[H 2] 



MffiM 


















1%) 




[M+H]* 




CN 










31 


& CFa 


nmmi; 


85 


4.01 (i) 


516 




CN 










32 


H 3 C^N^O 

(X, 




79 


4.09 (1) 


498 




CN 










33 


oO 
II T 3 


M«l; 


1 < 
1 j 








CN 










34 


A 


mmmi; 


97 


3.97 (2) 


543 



























mm 


W 38 IS** 


IRS 
1%1 


R.I#J 


[M+H]* 




CN 


3IJ6#J 1 ; 








35 


H 3 C^O-^N^N' CH 3 

rS 


? o y k 

(dimethylcarbamic 
chloride) 


98 


4.00 (2) 


523 
[M+Na] + 


36 


H 3 c^o x Nr^'5'^o' CH3 
II I 


mmm i ; 

(methyl chloridocarbonate) 


96 


4.10(2) 


488 




CN 






















37 




mmm i ; 


58 


4.59 (2) 


520 




CN 










38 


060 

H 3 C%^0 

rS 


l ; 


43 


4.42 (2) 


486 



tttt 



l%J 



fM+Hr 



39 




O T O 

A o 

HJCT ^CT >p X)^^ V CH 3 

H 3 C^N^O 




CF a 



2 - ^ F^y 

(2-methoxyethyl 
chloridocarbonate) 



95 



4.12(2) 



532 





Hi£#J 1 ; 

(isopropyl chlorido 
carbonate) 



67 



4.55 (2) 



500 



41 




H 3 C N XH 3 



CF 3 




* a ]} K 
(diethylcarbamic 
chloride) 



18 



4.25 (2) 



529 



42 




HX O 



HiSCT 1 ; 

(methyl (methyl- 
sulfony])- 
carbamic chloride) 



40 



4.10(2) 



565 



C* 5 ] 





mm 




ft ft 
[%] 


R«[#l 


[M+Hf 




CN 














S£Ss#J 1 ; 








43 


H,c-o\^ N L ^ir NH ' 


2 -/n?7t h7 $ K; 
2.5 (equiv.) 


54 


3.7 (3) 


487 




CN 














mmm i ; 








44 




2.5 (equiv.) 


67 


3.8 (3) 


488 




CN 


gfa /cl , 




















45 


H 3 C^O- j V > "N^ NH2 
H,C N"^0 


^ yr * > - 
tKn^Di K; 
2.5 (equiv.) 


28 


2.9 (2) 


473 




CN 


HJfiW 1 ; 












2 - P P 3vu) 








! 46 




z . o 3 M vequiYj 


37 


4.0 (3) 


<.i i 




rS 





















[*6] 





4ft £ 
















l%] 




[M+H] + 




CN 


Hfi5fl*J 1 ; 








47 


0 O ^CH 3 
I A 

(X Cf> 


N-(2 -yo^exfyu) 
- N, N — 
i/^^/UT ? > • 


82 


2.98 (2) 


529 




2 5 ^ ik (eauiv ) 






















V 


1 ; 










a? ■ 


2 -yp^-N-^ ^/U 








48 


H I C-^0-Y"»'~Y N -CH, 


-Tir b7; K; 
2.5 Si (equiv.) 


65 


3.70 (2) 


501 




CN 










49 


Cl cf , 


3 D D ^ fvP) 


15 


3,68 (2) 


521 




2.531 (equiv.) 
/jv 3v5 1c v r v v 






















CM 














4 -(^ n p ^ 








50 


H,C^N^O 




21 


3.47 (2) 


521 




2.5 (equiv.) 










Ci CF , 













ft* 










## 






[%l 




[M+HT 




CN 


HifeM 1 ; 




















51 




— 1 W— \ • 
t Ka^Pi K; 
2. 5 (equiv.) 

h y !>A 


6 


2.97 (2) 


510 




CN 














mmm i ; 








52 




3 p p ^ ^vu) 
- 1,2,4- 

✓ — ^ 


37 


4.0 (3) 


469 




CN 












a 










53 


(2 h*^^^;P) 
-Tir h7 ^ K 


91 


3.77 (2) 


545 



[0128] 



est 8 ] 



mmm 


mm 










#^ 






f%i 




JM+HJ* 




CN 


i>i j_ «j ^ p y ✓ sv S4 










oO 










54 


3 O NH 

1 X 


K; 

/^•^ 3- 


79 


3.68 
(2) 


416 




CN 










55 


rS 




58 


4.09 
(2) 


456 




CN 


N-[3 -( h y :7/U^u 








56 


ChL 0 

H a C N^O 

rS 


7^7t K; 


85 


4.03 
(2) 


444 




CN 


M r Q / L J! "J ;t y 1-1 

IN — [o J S /is 7T 










CH 3 0 M 


4->7; 








57 


o A A- 

H 3 C IjT^O 


^vX7/^ft K; 
(1R) - 
~ 1 2 - 

3-pd-^y^^y r- h 


73 


3.82 
(2) 


488 



{* 9 ] 





mm 






R« f#| 










[%1 




IM+HJ* 




CN 

06 


N-[3 -(h!) 




















58 


HX N^O 


4 - S/7 yO-X 
7^fk K; 


9 


3.22 
(2) 


429 



[ 0 1 2 9] 

5 9 



x^;l/ 4 - (4 - 5> 7/7x^/1/) -6-^f;l/-3- [ 2 - ( 4 - * ;1/ # U - ;I/ ) 
-2-t*yif^] -2-**V-i- [3- (h'J7;Hn^f;l/) 7x-;l/] -1 
, 2, 3, 4-fh7t:Fn-5-e'J$i?y*;l/# + i'7-h 
Clfc4 8] 

CN 



o 




'Of 




80mg (0. 1 6mmo 1 ) 4?:2m 1 ©i/'^f ^twVA/^ 

, 1 6 m g ( 0 . 1 8 m m o 1 ) <D * ;l/ * U ^ , 24mg(0. 1 8 m m 0 1 ) <D 1 - H 
Fn^^- 1 H-^y7fy77-;l/7j<lftfej:y2 Omg (0. 1 6 m m o 1 ) 04- 

5 y tr v i/yztaz. %>„ rj^u^%^ o tct'«i$ u #<^t-, 3 5 m g (0. 

1 8mmo 1) <D 1 - ( 3 - f ;l/7 5 / 7d - 3 - xf ;VA;l/t^>V 5 b'igi 

ig £ An * 3 „ citos^ig^fe^gSTM 8 b$ ffl & l , & v> i? , *fc»iftx*>i/£An*s 

*Hc*7i^n7h^77-f-Sfea;»ISHP LCtioTfillf 5. 
1R M : 78mg (85%) 

1 H-NMR (300 MHz, DMS0-d 6 ): 8 = 1.1 (t, 3H) I 2.0 (s, 3H) ; 3.4 (m, 4H) ; 3.6 (m, 4 
H); 3.7 (d. 1H); 4.1 (m, 2H); 4.5 (d, 1H); 5.5 (s, 1H); 7.6 (m, 5H) ; 7.8 (m, 1H) 
; 7.9 (m, 2H) ppm. 
[0 1 3 0] 



im i o ] 



mm 



[M+H1 + 



60 



H,C. 




° O^N^CH, 




£ttM4 4; 



90 



2.93 
(2) 



570 



61 



H 3 C. 




H 3 C HN. ^\ ^yv^/x 

Y> IT 0 <*■ 



CT N CK 



CF 3 




mmm4 4; 

N-(2 -r $ y 



87 



2.93 
(2) 



558 



62 



CH3 



Ayr 0 



CH, 



CT N CH, 



CF 3 




(THFt2 M) 



83 



3.84 
(2) 



515 



C 0 1 3 1 ] 



[* l l 3 





mm 










#^ 






1%I 




JM+HJ 4 


63 


CN 


N-[3 - 

1 -(3 - /^/[,- i, 2, 4 
5 .--f ^)T-fe h > 


23 


3.80 (3) 


440 


64 


CN 

H a C N*^0 


N-[3 - 
1 - ( 1 , 3 - 

2 -<< >v) r± h y 


23 


4.42 (2) 


491 


65 


CN 


N -[3 - 
( h D * 
7 j: - 

4 - */T J ^vXTA'ft K; 
5 ^/U- 2 . 
4 — ^ ^rf-^v^^^ 


33 


4.3(1) 


428 


66 


CN 

II x 

H 3 C N^O 


N -[ 3 - 

1 - * h 2 , 
4 * 


3 


3.47 (2) 


430 



CS l 2 ] 





mm 




[%] 




IM+Hf 


67 


CN 

if 1 1 

H,C ^N^O 


N-[3 - 

(b V y frOr* 
1 -(2 -7 y^)- 1 , 3 - 


13 


3.70 (2) 


452 


68 


CN 

crxi H 

rS 

cx CF , 


N-[3 - 

4-yr^<yX7^fk K; 

1 -^^^/U- 1 , 3 


14 


4.03 (2) 


462 


69 


CN 


N-[3 - 

1 , 1 , 1- h!) 7 yw^-n 
-2, 4 --Of ^i/yfy 


5 


3.9 (3) 


454 



[0132] 

mm mi o 

4 - (4-i/7/7i-;« -6-*<f-J]/-2-**V- 1 - [3 - (FO^tD^ 
7i-;H -l, 2, 3. 4 - r F 7 t H p - 5 - if 'J 5 ■>* y A 5 F 

[ 4 9 ] 

CN 




200mg (0. 5mmo I) 1 1 5 5 m 1 ©f F 7 t F' D 7 7 ^ L, 



# K . 6 m g (0. 05mmol)©4-N, N - 'J * f- )]/ T 5 / tf V V y . 7 7 m g ( 
0. 6 m m o 1 ) £> N , N-i/WyDtf;l/X^;l/75y*5«tl>'115mg (0. 6mm 
o 1 ) C^y7hU77-/l/- 1 -^;U + ->-F'J7 ( t! n y i/V ) * X * r. £ A *\ * 
^7;l'tD/tX7 7- h (benzotriazol-l-yloxy-tris (pyrrol id ino)phosphonium hexaf 1 
uorophosphate)£2jn;t 5 Q S JS*g £ g S T* 1 5^SiIjf #i^T% 5ml (2. 5 
mmo 1) ©7Vt-7 ( 5> * * it y T* 0 . 5MjgIfcLT) £ AO 3 0 C O S (5 ffl ^ 

t6*IL, I5TT'I^?ttSlt§ 0 SlSI*»*HPLCtJ:oTIlcISt5. 
IR fi : 55mg 01 H i& ■ <D 2 8 % ) 

1 H-NMR (200 MHz, DMS0-d 6 ): S = 1.8 (s, 3H) : 5.4 (d, 1H); 7.2 (br. s. 1H); 7.4 ( 10 
br. s, 1H); 7.6 (m, 5H) ; 7.7 (m, 1H); 7.9 (b, 2H) : 8.1 (d, 1H) ppm. 
[0 1 3 3] 

n m g a 7 i 

( + ) - 4- (4-->7/7i^;l/) - 6- ^^;l/-2-^*V-l - [3 - (b V 7 
;l/ ^- n * f- )]/ ) 7xx;l/] -l, 2, 3, 4-f h7tKa-5-^'J v^^^^t^S 
[ it 5 0 ] 
CN 




20 



Hlffill l©xty?-tv-$ + 7;Hi»!t[HPLC [*7iKBD 8 3 6 1 

R«#lF^llli v «EP-A- 3 7 9 9 1 7 #S) , 250mmX2 0mm. 

mmm : mm***-* * * s - )i^>mwi^?fr. mm 2 5 m 1 /#> u& 2 3 t 

Hi 2 5 4 nm] taoT»It5„ 

1 H-NMR (300 MHz , DMS0-d 6 ): <5 = 2.0 (s, 3H) ; 5.4 (d, 1H); 7.6 (a, 1H); 7.6 (m, 2 
H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 3H) : 8.3 (d, 1H); 12.5 (s, 1H) ppm. 

[a] 20 =+2. 5° ( A = 5 8 9 n m , * * / - ;1/ , c = 505mg/100ml) 

[0134] 

mm mi z 

( + ) - 2-H Fa + i/If ;1/ 4 - (4-->7/7i-^) -6-*f-;l/-2-* + 
V - 1 - [3 - (h'J7;^n^;l') 7i-;H - 1 , 2, 3, 4-fl-7tFD-5 40 



[ it 5 1 ] 



CN 




10 



7;I/3*yTT*, 1 560mg(3. 89mmo 1) <D||ffii7 KOft^i^l 9. 6m 
I ©DMFtlin^S. 1. 095ml (7. 86mrao 1) © h ^7$ >l5<):tf 1 

. 11ml (15. 7mmo 1) © 2 -/ntz^ /-;^J)DAf;i, SfSg^H^^7 

* o COlI^8m 1 (D^^y-;wan, & Ic , »|HPLC ( £ v A : N u c 1 e 
osil 100-5 C18 Nautilus, 20x50mm. 5/im;rg<gA: 20 
7 -t 1- - h U )l s m M B : zk + 0 . 3 % ; 5 5>x y h : 0 # 1 0 % A , 2 # 1 
0 % A . 6 # 9 0 % A , 7 # 9 0 % A % 7 . 1 % 1 0 % A , 8 # 1 0%A ;»g 
: 220nm;£A*:£j500/i 1 ; & A 2& : 18) tc<fcoT*»Kf3„ £ j« to * d A, 

iUM : 1 290mg ( 3 M HX * <D 7 4 . 5%) 
MS (EI) :m/z = 446 (M + H) + 

1 H-NMR (300 MHz , DMS0-d 6 ): S = 2.05 (d, 3H) ; 3.5 (quartett, 2H) ; 3.95-4.15 (m, 
2H); 4.75 (tr, 1H); 5.45 (d, 1H); 7.55-7.75 (m, 5H) ; 7.75 (d, 1H); 7.85 (d, 2H) ; 
8.35 (d, 1H) ppm. 

[a] 2 0 = +1 4. 3° ( A = 5 8 9 n m , ^ £ J — ;!/ , c = 455mg/100ml 30 



[0135] 

g M M 7 3 

5 - {5-7-fe^;l/- i 6-*^;l/-2-tf*v-i- [3 - (hiJ7;l/*n^;i/) y 

x x;b] - 1 , 2 , 3 , 4-fh7tKD-4-e'J5^x;M - 2 - tf V V > * /I' # - 



[ it 5 2 ] 




40 



T^7tFD77> (5ml) »P © Hflfi 0!l 3 A (75mg, 0. 57mmo 1) <DMW 50 



®miZ. 2, 4-^y^'>'^y (57mg, 0. 57mmol),N-[3-(MJ7 
;Un^f;I/) y x-)V] mm ( 1 1 6 m g , 0. 57mmo 1) 6±tf#'JU V&xf- 
;HXf/l/ ( 2 0 0rag) [Cava et a i. , J. Org. Chem. 3 4 , 2 
665 (1 969) ©^JfifcftoTlfrfcfcfJHSnfc] £ in * 3 o SiSffi€M»* 2 4 i^lffl 
SiftU SI^DMSO (2ml) T'^IRU »«HP LCtioTftS 

"T So 

IR S : lOlmg ( S H IK * 4 4 % ) 

1 H-NMR (200 MHz , DMS0-d 6 ): 6 = 2.02 (s, 3H) : 2.24 (s, 3H); 5.54 (d, 1H); 7.52-7 
.90 (m, 4H); 8.08 (d , 2H) ; 8.50 (d. 1H); 8.81 (s, 1H) ppm. 
[0 1 3 6] 

m m m 7 4 

( + ) - 5- {5-7-tr^;l/-6-^^;b-2-7t-^v- l - [3 - (F'J7;Wd^ 
f-il) 7i-iH -1, 2, 3, 4-fh7tKD-4-t;'J5^-;I/) - 2 - £ U 5? > 
A ;l/ jj? - h ij ;!/ 



iffl^7 3©Xt>f *V-^ + 7;HI^3!H P L C [A7AKBD 8 3 6 1 

- N-^^Jd^^-L-d^->>- l - * > ^ ;l/ 7 5 K E S"3 < * 5 ;l/ S/ U * y ;l/ 
■b Rffl»ff^ffi4^«EP-A- 3 7 9 9 1 7 M) s 250mmX20mm, 

mmm •• »»x*-;i/-»* * ;-;H»tif/i/, m 2 5mi/», 2 3t, ^ 

t±J 2 5 4 nm] tioT^UtS, 

MS (ESIpos) :m/z = 401 (M + H ) + 

[a] 2 0 = +25. 1° ( <S = 5 8 9 n nu * # S — )]/ s c = 505mg/100ml 

) 

CO 1 3 7] 

fgSSffiJ 7 5 

2 - ( 2 - If y ^ x ;l/ ) fT-fr 4 - (4-->7/7i^;b) -6-^^-2-** 
y - 1 - [3 - (h'J7;^a>tf;l/) 7 x x ;P] - l , 2, 3, Ko-5 

- y 5 y y ti >i> # * 9 - h 



[ ft 5 3 ] 



CN 




lit 5 4 ] 




0. 4mlOgI^^f;V*;PA75K*Oli«l l©ft^t4 0. lmg(0. 1 
mmo 1) i«t> 4 8. 6mg (0. 3 m m o 1 ) €> N , n - # ;i/ # x ;i, ^ 5 ^ y'- 
rt/ % an * s <, c os^rgB-tj* i i^f ng ssc s l c ©siSig^ti^zk-e^fR l. &ic % 

St3o C © ?S S 0. 5 m 1 <D ( 2 - If >J v> x ;b ) * * 7 - ^ £ *fl x 3 <> C <D K S 

&m*m\ oot-ein^ij$t§o SfSri^ti^^^HPLC n u 

cleosil 100-5 C18 Nautilus 20mmx50mm. 5/xm 
; mm A : h - h U;l/, B : zk + 0 . l ; ^v^xy h : 0# l 0 % A 

s 2 # 1 0 % A , 6 # 9 0 % A > 7 # 9 0 % A , 7 . 1 % 1 0 % A , 8 % 10 
% A ; 2 5 m 1 /# ; »g : 2 2 0 n m ; SAM : m 5 5 0 ft 1 ; SAS : 1 ) 

17mg ( H H i& * <D 3 4 . 5%) 
MS (EI) :m/z = 493 (M + H) + 

'H-NMR (300 MHz , DMS0-d 6 ): S = 2.1 (d, 3H) I 5.15 (dd, 2H) ; 5.45 (d, 1H); 7.05 ( 
d, 1H); 7.3 (dd, 1H); 7.5-7.85 (m, 9H) ; 8.35 (d, 1H); 8.5 (d, 2H) ppm . 
[0138] 

mm mi 6 

2- ( 3 - tf V x^;I/ 4 - (4-->777i-;H - 6-*?->]/-2-** 

V-l - [3 - (h'J7Wn^;P) 7i-*] -1, 2, 3, 4-f h7tb*D-5 
- If >J 5 S> y t> ;1/ # * i/ ^ - h 



0. 5 7ml ORjfty^f ;I/*;l/A75 K*0|?ll«l 1 1 © ft £ & 6 0 . 2mg (0. 
1 5mmo 1) Sit, 72. 9mg(0. 4 5 m m o 1 ) © N , N - # /I/ * x /I/ i/ 5 



Ufc 5 5 ] 




Tl&S-f&o C ©JSiite, 185mg (1. 5 mm o 1 ) <D 2 - ( 3 - \t V ^/l/)x* / 
-;bfeAtf2 0|i 1 (0. 2 7 m m o 1 ) © h V xf ;P7 5 y ^AD* 5„ SJSil'&tt* 1 
0 0tTlHFII^1-§ o ^V^T'> <I©£jSig£tl£0. 4inlC^/-;K'f|{U 
ViU *K, ^SHPLC Nuc l eos I l 100-5 Cl8 Na 

u t i l us 20mmX50mm, 5 /* m ; ?g A : 7tb-h'J;K J® B :zk+0 
. ^7i?lVh : 0» l 0 % A , 2 # l 0 % A , 6 # 9 0 % A , 7^ 

90% A, 7. 1 # 10% A, 8 # 1 0 % A ; ift j§ 2 5 m 1 ; i5l : 2 2 0 n 
m;ftAi:|?i5 5 0 (i l ; iiAS : l) ic cfcoTffigf § c t)S**H7i>«77j 

IR1 : 4 4mg ( S H $ M <D 5 7 . 9%) 

LC-MS (E I, :m/z = 507 (M + H) + , R t =3. 1 9 # 

[0139] 

7 7 

4- (4-->7/7i^^) -3, 6 2 - * * V - 1 - [3- (h'j7;l/ 
7 x x;H -1, 2, 3, 4 - f h 7 t F D - 5 - 'J 5 y A ;H V i 

[ it 5 6 ] 



CN 




4. lg (9. 25mmol) ©HSS0iJ 1 4* 1 0 Om 1 <D X. $ / - )llC®Mt & „. C 
OjS»fC % 7kfC?S»Lfc7k»{b*y , >A(2 5Sa%)»JS6. 2ml (2 7. 6mmo 

i ) ^inx. 3 0 sisa^«j*sfii» i s r^skst So #i^t*, it, 7k (c m m t & * m 

ftA'JH (2511%) jgiSl 2. 4ml (55. 2mmo 1 ) *iDx, SfSli^l^ 

iRS: l. 5g (S§|iKS©3 9%) 

MS (EI) :m/z = 4 16(M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): S = 2.0 (s, 3H) ; 2.8 (s, 3H) ; 5.5 (d, 1H); 7.6-7.8 ( 
m, 6H); 7.9(d, 2H); 12.6 (s, 1H) ppm. 
[0140] 




[36 1 3 ] 





if* 3a 






iff? J3. 
[%] 




|M+H| + 


78 


N H 3 C 

( 




Htt0y 1 1 ; 


56,9 


3.45(5) 


493 


79 


C 


CN 
NH 


mmm i 1 ; 

2-t Kn+v-T-tr h75 K *> 


61.1 


3.38(5) 


459 


80 


H 3 C 


6 

(X 

cx 


mmmi i; 

2-t Kn^rv-^fvW- 


80.9 


3.5 (5) 


487 


81 




CN 


3HMU 1; 


56.2 


3.44(5) 


487 






V 


2-t Va**s 










H 3 C Y ^ 0 A 
° H 3 C 












^^CF 3 











[311 4 ] 

n&w 



82 



H.C N 




(1 -^fvl"- 1 H~ 



1%I 



45.8 



2.87 (5) 



|M+HJ + 



496 



83 




mmm i 1 ; 

2-(lH-fc?5> r — A- 
- 1 -<{>V)^9 J—** 



60.6 



3.7(5) 



496 



84 




i; 

2-(l H- 1 . 2, 4 
h!i7/^-l-<</V) 



67.1 



3.48 (5) 



497 



85 




mmm 1 1 ; 

T±9- h 
(2-hydroxyethyl acetate) 



56.1 



3,98 (5) 



488 



[* 1 5 ] 









llV -a. 
HXS 

[%I 


D 1 >CV 1 

&m 


M S 77 VI 
[M+HJ* 


86 


CN 

CH, O 
V CH3 H 3 C^N^O 


mmmi i ; 

2-(^f\rt/T$/)-2- 


34.6 


2.9(5) 


502 


87 


CN 

H 3°- N v O-Nj^NH 


££0J 1 1 ; 


54.8 


2.86 (5) 


487 


88 


CN 

II T 

H 3 C N^O 


HJS#J l 1 ; 
2-(l -t°n y S^yU) 

j—jv 


56.2 


2.86 (5) 


500 


89 


CN 

n ^^o A /n' CH ' 

ji l 

HjC^N^-O 

a cf , 


**W7 7; 

2 -(3- try v^/u) 


58.9 


3.36 (5) 


522 



[ii6] 







UM 7D UJ\ n 


(%| 


R \ / rt\ 
i^t |77 J 


>4. A yj 171 

|M+Hj + 


90 


CN 

ex., 


HJ£#]7 7; 


61.9 


3.64 (5) 


507 


91 


CN 

"vV 11 ' 0 "' 


7; 

2-t; KD^'>Ttf7$ K ,} 


53.6 


3.54 (5) 


473 


92 


h y n ^° j Spn' ch - 

CF 3 


^Jfe^J? 7; 
2 - t: KD^i/xf;l/- 


54.6 


3.68 (5) 


501 


93 


CN 


MMffl 7 7; 


66.6 


3.59 (5) 


501 




■ IT 


2 - t: Kp^v^ 






























Ol cf 











ttfi 



|M+H|* 



94 




7 7 ; 

(1 -^/U- 1 H- 

-y ? yy— 5 — r^) 



34.0 



3.02 (5) 



510 



95 




7; 

2-(i H-f?y-^ 

- l -4 >V)^9 ;—)V 



61:5 



3.91(5) 



510 



96 




*M£«7 7; 
2-(lH-l. 2, 4 
h 9T*S—*- 1 -4 IV) 



71.8 



3.64(5) 



511 



97 




SIKH 7 7; 
2-t Ko+->xf;p 



53.2 



4.12(5) 



CH, 




502 



1 8] 



mm 



(#&) 



98 



9H3 



H 3 C CH 3 U JLA 




mmw7 7; 



25.9 



3.02(5) 



516 



99 




H$s0y7 7; 



54.6 



2.98(5) 



502 



100 



101 




2-(l -t*D y ->'=yu) 
j—a> 



55.9 



2.98(5) 




7; 

( 2 - f 'J i?=-^)? ? / — A* 



67.1 



3.91 (5) 



514 



507 



1 ) C©«^{£ffl£ftS7;l>3-;WiB#T'&!KKjSfcJ:0. 4ml©DMF©#ftT 
[0141] 

nmm 1 0 2 



4 - (4-->7/7i-;l/) -1- (3, 5-^^no7i;;M - 6 - * ? 
;l/ - 2 - * * V - l , 2, 3, 4-71-7^^-5-1!^ v7y*;^^->7-h 



[ it 5 7 ] 




CI 



CI 



10 



7 Jl 3 y T T? , 30. 8mg (0. 15mmol)ON-(3. 5 - v 7 ^ D D 7 x x /I/ 
)Scil£0. 5ml©$/;t + +J-7^cD3 9. 3mg(0. 3mino I) C4-*ASM 

7 7x h U ;]/ , 39mg (0. 3mmo 1) 3 - t+V 7^ 7- hfeitf9 

0 m g 0) b V * =J-)\> is U ^ # U * X 7 7 — h ( tr imethy Is i lylpolyphosphate) t t & IC s 

8 0 TCT' 4 mmmnt %> a ^lODMSO^iiDlfct, *fc 
^IHPLC (*7i : Ag i 1 e n t Zorbax Extend C18 2 0 
mmX5 0mm, 5 ji m ; Si A : 7t h - h "J^/, SIB :*+0. 1 % Z§ 7 > * x 7 20 
zk ; ^ 5 x 7 h : 0 # 1 0 % A , 2 # 1 0%A, 65) 9 0 % A , 7 # 9 0 % A 

, 7 . 1 # 1 0 % A , 8 % 1 0 % A ; ffltS 2 5 m 1 I ft \ $5 : 2 2 0 n m : 

1 : I5'5 0 0 |i 1 ; SASSf : 1 ) ti^THit*. £/Si^^A,T^377^i'3 

iRfi : 38. lmg (S!iiKS©5 9%) 

LC-MS (E K 7) :m/z = 431 (M + H) + , R t =4. 1 4» 

[0142] 
HftSffJ 1 03 

x =f- ;l/ 6 - ^ ^ ;V - 4 - (3-xhD7xx;V) - 2- ^*7-1- [3 - ( h D 7 
;l/^-D^f-;l/) 7 x x ;l/ ] - 1 , 2, 3, 4 - f h 7t Kn - 5 - t'J 5 + 30 



30. 6mg (0. 1 5mmo 1) ON- [3 - ( h V 7 )\> * P * f- ) 7 x x ;!/ ] 
^ £ N 0. 5ml oy^ + tytO. 1 m 1 (ODMF*©4 5. 3mg (0. 3mmol 
)<03-xhO^7X7;l/f f fcK* 39mg (0. 3mmol)©x^;l/ 3 - * * 7 7 
^/7-h*5cfcO r 90mg<D^'JU7^x^;l/XXr^[Cava et a I, , J. 
Org. C h e m . 3 4 , 2665 ( 1 9 6 9 ) © ^ HUc fi£ o T iftESB? tlfc] 
t>tC. 8 OtT'l 8HflIfc5t5. 2 0 0 /j KODMF^iiOLftt, Z <D fcfom'&VD 
^i!L> ^IHPLC Nuc I eos i 1 100-5 C18 Naut 50 



C ft 5 8 ] 




NQ 2 



40 



ilus 2 Ommx 5 Omm, 5 (jm ; : 7-t h-h'JyV, SIB : 7H0. 1 

% $M ; 9 7 S> X > h : 0 # 1 0 % A , 2 # 1 0 % A , 6 % 9 0 % A , 7 # 9 0 
% A v 7 . 1 # 1 0 % A , 8 £ 1 0 % A ; fitJI Z5ml/»; i&S : 2 2 0 n m ; 
iiAi.'l5 8 0 0(i 1 l) ti^T«it5. MM^A,"?^ §75*^3 

iRi : 3 4mg (SiiiR*O50. 4%) 

LC-MS (E K : m / z = 4 5 0 (M + H) + , R t =3. 9 4» 

[0143] 

[H19] 









Il7 -§1* 




y< m.7TV\ 


#^ 






I%] 




IM+HJ* 


104 




N-(3-^hP7xc;U)fi ; 


70.5 


3.65 ( 


417 




c u 






6) 




























la 










105 


tj a N0> 

0 11 r 

H 3 C^N^O 

rS 


N- (3-^l^n7i^) gcjg; 


81.3 


3.61 
(6) 


427 


106 


F 

<?H 3 fS 

rS 


4-7/M-p^yX7/Uft K; 


56.8 


3.63 ! 
(6) 


400 


107 


Br 

s> y 

^N0 2 


N — (3-~hvy*~^) mm; 
4 -7n^yX7^ft K; 
3-~;t*V:/*/T- h 


69.5 


4.02 ( 
5) 


461 



[0144] 



mmm 1 o 8 

4- ( 4 - i/T J 7 xxwV) - 6 - ^ ^ ;1/ - 2 - * * V - 1 - [3- (MJ7;l/*n* 
f- ) 7 x - ;b ] -1, 2, 3. 4-fh7tFDtf'J5'>*>-5-*;l/#yi 2—7 
7/xf /l/X7f 
[ ft 5 9 ] 



9. 87g (48. 3mmol) ON— [3 - ( h U 7/I/*D^/H 7 x x: ;l, ] fit 
, 12. 68g (96. 6 8 mmo 1) O 4 -->77^yX7^f t F, 15g (96. 
68mmo 1) <D (2 - z/T / x^;l/) 3-^ + 77^/7-h ((2-cyanoethyl) 3-ox 
obutanoate)*5<fc 3 7. 5 'J U >ixf ;l/XXf 2 5 0m 1 ©THFtfT*! 

-?l&2cL, M^rgm^ LT->£n^*+r WMx^;l,£ffl<^ ij * £ J; 3 tt ? A 

«i : 2 5 g (liiRi© 10 0%) 

'H-NMR (200 MHz, DMS0-d 6 ): 5 = 2.1 (s, 3H) ; 2.8 (m, 2H) ; 4.2 (», 2H) : 5.4 (d, 1 
H); 7.6 (ra, 4H); 7.7 (m, 2H) ; 7.9 (m, 2H) ; 8.5 (d, 1H) ppm. 
[01 45] 
HiU 0 9 

4 - (4-^777iX/l/). - 6- jif/l/-2-t + V- l- [3 - ( h U 7 ;l/ * n * 
f - ;l/ ) 7 x - ;l/ ] - 1 , 2 , 3 , 4 - f h 7 fc K n U 5 7 y - 5 - 7? ;l/ # xi h U 
[ ft 6 0 ] 



CN 




0. 609g(l. 5 2mmo 1) ©ili 7 0 % 6 0 m L O T H F tg» I, 1. 2 
4g (1 2. 9 3mmo 1) <0 h*v'A;l/#x;l/7;l/77 ; t-l';l/)- f ijx^;l/7y 
^txi^A — N — ^^^f V ( (methoxycarbony lsul f amoy 1 )-t r iethy 1 amnion ium-N-bet a ine) 

^Ji:LT> > ^PD^^y/^^y-;i/ig^^^ffl^/ci/';Atc < i;§*7A^Dvh^v7 



CN 



NC 



H 3 C 





iri: 2 4 9mg (mmw.m<D 4 3 %) 

1 H-NMR (30G MHz, DMS0-d 6 ): 5 = 1.8 (s, 3H) ; 5.4 (d, 1H); 7.7 (m, 4H) ; 7.8 (n, 2 
H); 8.0 (i, 2H), 8.4 (d, 1H) ppm. 
[0146] 

mmm i 1 o 

X^;V 6-^^;l/-4 - ( 4 -x h o 7xx;l/) - 2 - - 1 - [3 - (hU7 

;l/^-a^f-;l/) -1, 2, 3, 4 - r h 7 t Fa e 'J 5 - 5 - + 

v- h 
lit 6 1 ] 




7. 84g (38. 4mmol) © N - [3 - (h 'J 7;l/tn^f;W 7i-/H SMI 
> 5. 8 1 g (38. 4mmo 1) ©4 -r fn^yX/^f t F. 5. Og (38. 4 
mmo 1 ) 3-^*y/?77-FfcJ;0 1 5 g<0<!) 'J ;HXf;l/ 

^ 1 OOmlOTHF(CTf«I«*5, COiB#to*JBi!ftT"Cl 8 B# H # "T 3 0 IISI 

iRl : 8 . 7 5g (aMiRi05 l %) 

'H-NMR (200 MHz, DMS0-d 6 ): 5 = 1.1 (t, 3H) ; 2.1 (s, 3H) ; 4.0 (m, 2H) : 5.4 (d, 1 
H); 7.5-7.8 (m, 6H) ; 8.3 (m, 2H) ; 8.5 (d. 1H) ppm. 
[0 1 4 7] 

mmm 1 1 1 

5-7-fe? L ;l/-6-*7 c ;l>-4- (4-r.hD7xx;l/) - 2 - * * 7 - 1 - [3 - ( 
h 'J 7 ^" P ^ f - ;P ) 7xx;l/] -1, 2, 3, 4 - f h 5 t K a tT U 5 ~7 > 
[ft 6 2 ] 




0. 407g (2. Ommo 1) ON- [3 - (h 'J7;Un^;I/) 7 xx;l/] Sig 
» 0. 302g (2. Ommol)©4-xhn^>X7;l/xtF, 0. 2g (2. 0 m 



m o 1 ) <D 2 , 4 - 2 y i? * V <fc tf 0 . 4 g 'J 'J yllf/HXr;^ 2 0 m 
1R S : 0 . 3 0 2 g (1»IR103 6 %) 

1 H-NMR (200 MHz, DMS0-d 6 ): S = 2.0 (s, 3H) ; 2.2 (s, 3H) ; 5.5 (d, 1H); 7.5-7.8 ( 
m, 6H); 8.3 (m, 2H) I 8.5 (d, 1H) ppm. 
[0148] 

38 Jig 

1 (Dit-SVa 1 0 0 m g , ?L ^ ( — 7j< f0 ^ ) 5 0 m g , (3*c 
50mg, *'J(fz;l/(fn'J F> (PVP25) (BASF, Ludwigshaf 
en, Germany) 1 OmgfeiO'Xf / 'JVlY^^S/'JAZmg. 
I£ S » 2 1 2mg, fg 8mm, tffi^^H 12mm 0 
MM. 

JgttJSSK *L«fcJ:tf»!&<0il£ia*, zkfcfcfr Lfc 5 % P V P ®M (m/m) 

ft-r^o sil, #^t*. 5#m. xtt v ymw*isv i± tm&ir z 0 c<d 

« m<D&mi£m®T*, ^sts (t£Sij<D7*-v>y h : ±e#jh) . ajusn 

S/SSTJ (moulding force)«, ffiip W K 14 1 5 k N T? S& S o 
[0149] 

1 Oft^Ull OOOmg, X * y - )V (96%) lOOOmg, n V )l (Rh 
od ige 1 (*Vy $ y n K (FMC. > f - 7 , USA) ) 400mg*5<fcr; 
7k 9 9 g o 

#3EWfc:J:3fl:-g-ftl 0»©j§4il 0 Omgtt, 1 Om 1 OgnfflSllt J=5T8 

ma 

A^5iP*5. P S> y ;!/ ± \Z & mt 5 (swelling) $T*. St » * ft 6 B# HQ St S . 



INTERNATIONAL SEARCH REPORT 



PCT/EP 03/09525 



A. CUSSIRCATIOW OF SUBJECT MATTER 

IPC 7 C07D239/22 C07D401/04 C07D401/12 C070403/08 C07D403/12 

C07D405/08 C07D413/04 C07D417/04 A61K31/513 A61K31/5377 
A61P9/00 

Aocoffft>9 to Intemelbnal Patent Oasdlicattoo (IPC) or to both grtjonaJ ctoeWcalion and IPC 



a R ELDS SEARCHED 



Minimum docamenialJon searched (ctessfflcaBon system followed by dassir batten eymbofe) 

IPC 7 C07D A61K 



Documentation searched other than rrtnlmum documentation to the extent mat such documents ere teduded m the fields searched 



Qectfonte data base consutted during me International search (name of daLa base ana wfiere practical search terms used) 

EPO-Internal . WPI Data, PAJ, CHEM ABS Data 



a DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Cftafton ol document, wtth Indication, where appropriate, of the relevant passages 



RetevarttodalmNo. 



FRECHET J M J ET AL: "A Combinatorial 
Approach to Recognition of Chirality: 
Preparation of Highly Enantloselective 
Aryl-D1hydropyriraid1ne Selectors for 
Chiral HPLC" 

JOURNAL OF COMBINATORIAL CHEMISTRY, 

AMERICAN CHEMICAL SOCIETY, WASHINGTON, 

vol. i, no. 1, 1999. pages 105-112, 

XP002267474 

ISSN: 1520-4766 

Scheme 1, entry 27 of table 1, 

page 110, column 2, paragraph 2 

EP 0 528 633 A (ICI PLC) 

24 February 1993 (1993-02-24) 

page 2, line 1 - line 18; claims 1,13 

-/— 



1-3,6, 

9-11,14, 

15 



US, 



1-21 



[ X | Fwtfwr documents ere 1 feted in the continuation of box C. 


|)( | Patent famfly members are listed to. annex 


* SpedaJ categories of cited documents : 

*A" document deffrang the general state of the art which Is not 
ccnsJdeed to be of particular relevance 
earlier document but published on or after the International 
King dale 

document which may throw doubts on priority ctaJm{6)or 
which ladled to establish the poWtcafion date of another 
citation or other special reason (as specified) 
'0* document referring to an oral dtedosure, use, exhibition or 
other means 

'P* documert pufcDshed prtar to the frttemafional fifinp, date but 
bier than the prior By dabs claimed 


T later document pubfished after the totemafioneJ fifing date 
or priority date and not in cenffid wfth the ecphcetiofl but 
died to understand toe prtndpte or theory underVingihe 
invention 

*X" document of particular relevance; toe claimed Invention 
cannot be consWened novel or cannot De considered to 
mvotvoan imenfivestep when the document fe -taken alone 

*V document of particular relevance; the cWmed 'mventfcn 
can not be considered to involve an Inventive step when the 
document is combined wtth one or more other such docu- 
ments, such combination being obvious to a person sidled 
in tie at 

document member ot the same patent famfly 


Date of the actual completion of the toternatlonai eearch 


Date of medBng of too WernaticneJ search report 


21 January 2004 


12/02/2004 


Name and mailing address of the ISA 

European Patent Office, P.BL 561$ Patentfean 2 
NL-2280HVRqswljk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 

fax (+31-70) 340-JOTO 


Authorized officer 

Hanisch, I 



Form FCT/1S/VZ10 fe»oond shod) (July 1392) 



page 1 of 2 



INTaKATIONAi: SEARCH REPORT 



PCT/EP 03/09525 



a(C©nttrai3ttoo) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation c* document tfth Irwflcafion, where appropriate, oi the relevant passages; 



ReievarttoclaiinNa 



WO 01 37837 A (SMITHKLINE BEECHAM CORP 
; UNDERWOOD DAVID C (US); ADANS JERRY L 
(US) 31 May 2001 (2001-05-31) 
page 16, line 24 -page 18, line 23; claims 
1,12; examples 13,14 

US 5 532 366 A (WARNER PETER ET AL) 

2 Ouly 1996 (1996-07-02) 

column 1, line 4 - line 31; claim 1 



1-21 



1-21 



Form PCI71SWSIO icarHkrotfon d coeondctori) (July 1082) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



application No. 

PCT/EP 03/09525 



Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet} 

This international Search Report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons: 
1. [xl Claims Nos.: 

— because they relate to subject matter not required to be searched by this Authority, namely: 
see FURTHER INFORMATION sheet PCT/ISA/210 



□ 



Claims Noe.: 



because they relate to parts of fre International Application that do not comply with the prescribed requirements to each 
an extent that no meaningful International Beard 



J Search can be carried out, epedticaly: 



3. n Claims Nos.: 

because they are dependent claims end are not drafted in accordance with the second end third eentenoes of Rule 6.4{a). 



Box [I Observations where unity of Invention is lacking (Continuation of item 2 of first sheet) 
TWe International Searching Authority found multiple Inventions In this International application, as follows: 



t. I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
* — 1 searchable claims. 

2. Q As all searchable claims could be searched without effort justifying en additional tee, this Authority did not Invite payment 
of any additional fee. 



3. I I As only some of the required additional search tees were timely paid by the applcant, this tnternafional Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos: 



4. ["J No reared additional search fees were timely paid by the applicant Consequently, this International Search Report Is 
restricted to the Invention first mentioned m the claims; ft Is covered by claims Nos.: 



Remark on Protest 



|~j The additional search fees were accompanied by the applicant's protest 
| j No protest accompanied the payment of adtffiionai search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



International AppBca&Mi No. PCT£P 03 09525 



FURTHER INFORMATION CONTINUED FROM PCT/lSA/ 210 



Continuation of Box 1.1 

Although claim 21 is directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 



Continuation of Box 1.1 



Rule 39.l(1v) PCT - Method for treatment of the human or animal body by 
therapy 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



f Application No 

PCT/EP 03/09525 



Patent document 




Publication 




Patent tamfly 




Publication 


cited h eearch report 




data 




rromperlB) 




dale 


FP O^PRfiV* 
cr vdcovoo 


ft 




AT 
nl 


1 Q7041 


T 


15-11-2000 








AH 






Awl 19?w 








All 




fl 

rt 










TA 




A1 
HI 


Ifi-fl?— 1QQ3 












A^ 
Ho 


IT-nO-IQQ^ 
1/— Uc iSJsW 












hi 


9^— ii— ofwin 








hF 




T? 
1 c. 


m— n'v- ?n/n 








CP 
tr 




Al 


9/1—0,9—100'* 








FI 


923661 


A 


16-02-1993 








HU 


61732 


A2 


01-03-1993 








TC 
It 


922586 


Al 










ID 

Jr 


5286946 


A 


0c-Il"iyy3 








MY 


9204712 


Al 


ui— uo— iyy,> 








NO 


923197 


A 


16-02-1993 








NZ 


243950 


A 


26-05-1995 








US 


5254558 


A 


in i a t fioo 

iy-iu— lyyj 








ZA 


9206147 


A 


28-04-1993 








zw 


13292 


Al 


05-05-1993 


IJA ni OTQII 

WO Dl 37837 


A 


31-Ob-ZGOl 


Al 1 

AU 


1626001 A 


04-UO-Z001 








EP 


1248624 Al 


lo-io-zuuz 








JP 


20Q3517471 T 


07 AC OAAO 

2/-Ub-Z003 








wo 


0137837 Al 


31-05-2001 


US 5532366 


A 


OZ-07-1996 


AT 


171191 


T 


15-10-1998 








AU 


669545 


B2 


13-06-1996 








AU 


4507893 


A 


31-01-1994 








CA 


2139421 


Al 


20-01-1994 








DE 


69321121 


Dl 


22-10-1998 








DE 


69321121 


T2 


04-03-1999 








EP 


0649432 


Al 


26-04-1995 








FI 


946202 


A 


26-01-1995 








WO 


9401455 


Al 


20-01-1994 








HU 


68543 


A2 


28-06-1995 








OP 


7508748 


T 


28-09-1995 








NO 


945091 


A 


16-02-1995 





Form PCT/BA/210 patent focntfy amw) (July tW£) 



(51)Int.Cl. FI r-vn-F 



A 6 J P 5/04 


(2006.01) 


A6 1 P 


9/04 


A6 1 P 9/10 


(2006.01) 


A6 1 P 


9/10 


A6 1P 11/00 


(2006.01) 


A6 1 P 


11/00 


A 6 IP 29/00 


(2006.01) 


A 6 1 P 


29/00 


A6 1P 43/00 


(2006.01) 


A6 1 P 


43/00 


C0 7D 401/04 


(2006.01) 


C 0 7 D 


401/04 


C07D 401/06 


(2006.01) 


C 0 7 D 


401/06 


C0 7D 401/12 


(2006.01) 


C 0 7D 


401/12 


C0 7D 403/06 


(2006.01) 


C 0 7 D 


403/06 


C0 7D 403/12 


(2006.01) 


C07D 


403/12 


C0 7D 405/12 


(2006.01) 


CO 7D 


405/12 


C0 7D 413/04 


(2006.01) 


C 0 7 D 


413/04 


C0 7D 417/04 


(2006.01) 


C 0 7 D 


417/04 






C 0 7M 


7:00 



(8DJSSH AP(GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UC,ZM,ZW),EA(AM,AZ,BY,KG,KZ,MD,RU,TJ,TM),EP(AT, 
BE.BG.CH.CY.CZ.DE.DK.EE.ES.FI.FR.GB.CR.HU.IE.IT.LU.MC.NL.PT.RO.SE.SI.SKJW.OACBF.BJ.CF.CG.CI.CM.GA, 
GN,GQ,GW,ML,HR,NE,SN,TD,TG),AE,AG,AL.AM,AT,AU,AZ,BA,BB,BG, BR, BY,BZ,CA,CH,CN,CO.CR, CU.CZ, DE.DK.DM.DZ, 
EC,EE,ES,FI,GB,GD,GE,GH,GM,HR,HU, ID. IL, IN, ISJP.KE.KG.KP.KR.KZ.LC.LK.LR.LS.LT.LU.LV.MA.MD.MG.MK.MN.M 
W,MX,MZ,NI,NO,NZ,OM,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,SL,SYJJ,TM.TNJR,n,TZ,UA,UG.US,UZ,VC.VN,YU.ZA 
, ZM , ZW 



(74)ftSA 100083356 

#m± mm js* 

(72)fPM >U>r • ¥-vy-^)h Y 7V v t: 

YJVmmmm'r 4 0 7 8 9^^^ ^^U-7>;l/F7-S/a hy— £2 3# 

(72)5ga#g 7*)\st> vi/ h • 5 y-Vf y • U 

WyWRP&E&r 4 2 5 5 3 7x;H;l/h, A • TV — tf y^;l/> h 4 0# 

azmvm t>m ^ t • p— &y ^ b*- 

hM^Siffitt^PHx — 4 2 3 4 9 7V/^-^-;K • ;I/-ri"*v? 6# 

(72)|§#g Hj—)1/-/\^y % y ' ~>a l^V- 

hVya^iBJHx 4 2 1 1 39V/V-*-;k $f-<;I/h$/a*-ffc 2 27-# 

(72)^# 7.7*x y • 'J 

F-T^jl^fPHx 4 5 2 5 917-tX ^•y^A7,7x;l'h 4# 

(72)^# 

F^yJI^fPHx 4 2 1 1 5 7V/S-#-;k 7-^^i-*4 2i 

YJvmnP&mT — 4 6 0 4 7#-/w>7-tfx 7>;i/# — 7ww->a v^—tz 

9# 

(72)58W# $vl/r- y 

hVya^WftHf* 4 2 1 1 3?V^-*-;k ^aW*x-^4 9# 

(72)f&jB# ^ 7 «J - • X7 • 7 4 y V ^x v;I/ F 

^H^-x-y^/75 • 1+a-kT-, tfy*77*-Fv/*-, ^->hk +ty>/Vh^'D 

KHJ/-XA2 3 • 3XXX-T^, M-h7*- F^-. t£S/ay7X • Xh-h7*- F, # 
-h^>F • 7W*7# 



Y4VWWft\Wr 4 2 4 8 9?:i/l/75— K ^Wf>a by— fe9# 

wymmmmT — 50259 -fjw^u* ?y 1 r-m 

F 4C063 AAOl BB03 BB04 BB08 CC29 CC41 CC58 CC62 CC75 DD04 
DD12 DD25 DD29 EE01 

4C086 AAOl AA02 AA03 AA04 BC42 BC60 BC71 BC73 BC84 GA02 

GA07 CA08 GA09 GA10 GA12 GA16 MA01 HA04 MA05 MA13 

MA17 MA23 MA28 MA31 MA35 MA37 MA41 MA43 MA44 MA52 

MA55 MA56 MA59 MA63 MA66 NA14 ZA36 ZA59 ZB11 ZC20 



